'g Ordering & Technical

oo quality

13 TEXAS
INSTRUMENTS

documentation

Support &
training

Design &
development

(& ]

DAC63004, DAC53004
ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021

DACx3004 # B sh# M 12C. PMBus™ EX, SPI ) 12 A1 10 78K Th3E. VUK
FiE, 1 L, 9 6 HH 2 66 DAC

1 Rtk
o BB RIGHCE AR 962 FE B R
- H R

* 1LSB INL A1 DNL ( 10 iz )
e X, 1.5X. 2x. 3x fl 4x H75
- HHEE
* 1LSB INL 1 DNL ( 8 £ )
* 251 A % 250 v A AR A Hh v ik
T
o HEHIH AR 35w ALEE Ipp
o @A PTAEIE R ] g LR AR B
+ 4 VDD AR At s B
=127 N i AL TR
« 50MHz SPI FA#: 1
«  HEBIENK 12C. PMBus™ Bk SPI 2 11
- 1.62V VIH (VDD = 55V)

o AT E N Z R ) RE R A A N (GPIO)
o AERHUE I - IEEP . SATER . HRA T
o H P YmER AR R YEFE R (NVM)
o IR AREECERIEAE R U
o W TARHL VIR
- HJF 1.8V £ 5.5V
- JRFEJEH : -40°C & +125°C
ML 16 51 WQFN (3mm x 3mm)

OuUT0-3

FB0-3

| cap VREF VDD
I
LDO INT
REF
v
NVM MUX
A0/sDI | | ¢ ¢ ,,,,,,,,,,,,,,,,,,,,,,,,
SCLISYNC || ¢ ( ) © NN
8 DAC i B
- ) 4 DpAc :
SDA/SCLK | | g Register 0~ o0&
s
GPIO/SDO || —2— o | i
/11 B
Function ’O/OM e
R2 R1
Channel 0-3
[
[
AGND

2 MH

Fiti Hh A% 2h Jo 2k Fy

ok 485 1fm 454

AT RER

B ZE T A FL AR

3 JiH

12 fiz DAC63004 F1 10 fiz DAC53004 (DACx3004) 2

5| A RVGBARTIFENIEE . b AL, o R S AT H

T R e BB e 28 (DAC). iXtt DACx3004 3 HF

PR W R, JRTEWT S L T R B

DAC % 2t — A sm A M 0, ] A n g A2 Ll

WA, 23068 GPIO. BB NVM fiiix tk

e DAC 3 T ICACHE 23 F B F AN e EE A . X

e o J Z kI 12C. PMBus fil SPI #:00 |, 34 I

BRFEHE

XU THREAE S B S ARG T REMI 45 &, [ IR LB

DAC ikt i Fe 2 o2k vy BRI . B0 AN FL

E?ﬂaﬁamﬁ%ﬁa&ﬂﬂ%ﬁﬁﬁ TR HE R T 2 i ) 2 AR
%o

#EER
BERS () BT (ARHRME )
DACx3004 WQFN (16) 3.00mm x 3.00mm
(1) WFRTIEFTA AT LS | 53 0 EE R AR R 0T 08 b
Ko
CAP VDD ‘ VREF
LDO TX-VvCO
Internal
NVM Reference| |
DAC VOouT/ RXx-vco
BUF REG IoUT
SDA/SCLK °
8 DAC || DAC || vouT/ (
SCL/SYNC b BUF [|REG [] 1ouT
E Crystal
AO/SDI £ m | Oscillator
s BUF [| REG
GPIO/SDO DAC DAC
BUF REG
Output Conflguration Afnwl?z;r
DACx3004 Logic i

‘AGND

FT R 3 To LR re Se L w B ) DACx3004

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , AN, TIAGRIERIERERPERNA R, ESEER Bt Z 8T, 1 551575 Bol UK IS SCRRAS .

English Data Sheet: SLASEX2


https://www.ti.com/solution/land-mobile-radio
https://www.ti.com/solution/pulse-oximeter
https://www.ti.com/solution/optical-module
https://www.ti.com/solution/standard-notebook-pc
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004
https://www.ti.com.cn/cn/lit/pdf/ZHCSNS5
https://www.ti.com.cn/product/cn/DAC63004?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/DAC63004?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/DAC63004?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/DAC63004?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLASEX2

13 TEXAS
DAC63004, DAC53004 INSTRUMENTS
ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021 www.ti.com.cn
Table of Contents
R e 1 6.19 BAUEENE © LEAR e 26
2 T e 1 6.20 BLIUEENE © S oo 27
B T e 1 T FEGHVEEH e 28
4 Revision History..............ccccoooiiiiiii e 2 7.1 OVEIVIEW.....eeiiiii e et 28
5 B I BRI ITIBE oo, 3 T2 DBETTHER oo 28
(3557 SO 5 T3 REHEBEI oo 29
LT B B a1 [ AR 5 T4 B PETIRERET o 31
B2 ESD ZED oo 5 T R e 47
8.3 BRI e 5 T8 BEAE BRI oot 55
B.4 PUPEBEIE B e 5 S REFRIEEB ..o 74
6.5 FLARFIE ¢ FELRHH o 7 LT 7 22 = R 74
6.6 LTI ¢+ IR e 9 8.2 LTI FH oo 74
6.7 HAHFE « EEIREIE A 10 SR 2 o TR 77
6.8 FLAHFNE + I H oo 11 10 A SR oo 77
6.9 B FER  IPCARMEREZ ..o 12 (O I =i 1= A RO 77
6.10 I FPER ¢ 12C PUEAEIR. oo 12 10.2 Layout EXample...........c.ccceeveeeveeeeeeeeeeeeeeeeennns 77
6.11 I FEEESR ¢ 12C FBHEAEE e, 12 11 Device and Documentation Support........................ 78
6.12 I FEESR + SPIEABEE oo 13 11.1 T§4&i$§ﬁ%ﬁﬁ%u ................................................... 78
6.13 I Bk SPI U5 7645 E (FSDO = 0).......13 1.2 TFF BT oo, 78
6.14 N FFE R SPI U3 4L 85 1E (FSDO = 1)....... 13 11.3 Trademark§....:......................- .................................. 78
6.15 B FEZEIR = GPIO oo 14 11.4 Electrostatic Discharge Caution..............cccccceeeen. 78
LR 12 O 14 5 AL s TSN 78
6.17 HAVEVE © BHIEHTH o 16 12 MeCha"_'cal’ Packaging, and Orderable
6.18 SURUARE « BRI 21 Information................ooooiimiiii e, 78
4 Revision History
vE o DURTRRCAR I TUAS ] §E 5 24 BT RRCAS (1) TS AN [
Changes from Revision * (April 2021) to Revision A (December 2021) Page
* 4% DACX3004 #HFARA I 5 B ( BURAT ) RO R AR (IEZEBEIR ) oo 1

2 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DAC63004 DAC53004


https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004
https://www.ti.com.cn/cn/lit/pdf/ZHCSNS5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNS5A&partnum=DAC63004
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004

13 TEXAS

INSTRUMENTS DAC63004, DAC53004
www.ti.com.cn ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021
5 5| R E R Th&E
B a 2 o
£ 92 2 3
P Ty
@) [ T BT |
sl 11 —————- 1 12 | reo
[~ ! I ]
outs [ 12 ! I 11 __| oumo
r | Thermal Pad | j
ourz [ _1's ! I 10 | ourt
[~ ! I ]
2 [ 14 Lo———— 19 I e
P
P I I I |
O a p'4
é % § § Not to scale
o 5 < 2
& 3 a
& 5-1. RTE 33, 16 5[ WQFN , /L&
& 5-1. 5|[Hizhee
Gyl
i vk
% 2R
1 FB3 s JEIE 3 R RREI . ERER AR R OUT3 LISl RO B o 78 FEL it A X
" T, 4545 FB3 5 RERE | DUR AT AR VIR L 3
2 OUT3 onn DAC 8 3 FRELL4H i Ha s
OouT2 i DAC il 2 [l %
4 FB2 s JHIE 2 WHEERIGSI . fFiERHEERT , EEE OUT2 RISl MR OR A4 . 78 B it A3 =X
o T, RFF FB2 IIAES: | DU AT AU IR 7
i A %1 \ /81 4 AT B 4 LDAC. PD. PROTECT. RESET. SDO #1 STATUS. %i-F STATUS #l
5 GPIO/SDO | f A/ |SDO , R HAMNE Fh rpH #8051 e 2] 10 R, WRARMEH , FAHMTBEESE GPIO 5%
$:%| VDD 5t AGND. UL5|Im LAZE VDD Z Bl -
o~ n 12C 4748 Bl al SPI ik . 51 06 Zifd A3 b i B B84 3 10 HL k. 5| AT LA
6 SCLSYNC i, £ VDD ZHiRHt .
AT 12C [HuhkBe & 51 s T SPI AT BRI .
7 A0/SDI HIAN BF A0, Tkt IiEE S VDD. AGND. SDA o SCL AHETHihEALE (75 7.5.2.2.1).
XtF SDI, i Lhisk Fhzk 5|, sh5] e BAZE VDD Z BiRH -
PN XA 12C AT R SR Bl SPI P4 N . 7E 12C BT, AZ5 8 A AT o e P 2% 0 5| 23 10
9 FB1 A JEIE 1 RS . R T |, EREE OUT DLSeEl IR 285 . 78 B i i 2
W T, (RF FB1 SUIRER: , DULTTRER /> IR ALy -
10 OouT1 Hi DAC i 1 [l % .
1 ouTo onn DAC i O FOBEE g
12 FRO T JEIE O MR R 5| B 78 H RS AT, RS OUTO DASEEL AR O B8 4« 78 syt A5 X
" T, {5 FBO 51 ES: | DUR AT b i F
13 CAP TR FHF EB LDO FIAMH 5% 1 28 8% . 7€ CAP Fl AGND [Hi#Ef:i— /N AR (£ 1.5uF) .
T a k1 -
14 (AGND) BEHL | SCERE R TR BB B
15 VDD BYjE S FEL IR R M
ANEIEVERTN . 7F VREF F1 AGND A& — AR (2010F) .
16 VREF R AN RIEE AR I, R —A LR B BHAR %R VDD, 15| IATSHE VDD Z iRt an A 4
HRIEHE |, FHHRIEHESE VDD 2 JE#HTT .

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: DAC63004 DAC53004

3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004
https://www.ti.com.cn/cn/lit/pdf/ZHCSNS5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNS5A&partnum=DAC63004
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004

DAC63004, DAC53004

ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021

13 TEXAS
INSTRUMENTS

www.ti.com.cn

# 5-1. 5[ TIRE (continued)

511
P B

KA

L]

— AR £

et

AR EER S AGND.

4 Submit Document Feedback

Product Folder Links: DAC63004 DAC53004

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004
https://www.ti.com.cn/cn/lit/pdf/ZHCSNS5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNS5A&partnum=DAC63004
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004

I3 TEXAS
INSTRUMENTS DAC63004, DAC53004
www.ti.com.cn ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021
6 Hii%
6.1 XTI KHUEE
E HARIE RS B I AR IR S B Py g ( BRaES A wi ) )
F/ME BAE Hhr
Vbp YR E , Vop ( 2 Agnp ) -0.3 6 \Y
Acno FIEFHIA 0.3 Vpp+0.3 %
CAP ( % Acnp ) 0.3 1.65 v
Veex ( % Asnp ) -0.3 Vpp +0.3 \
Voutx ( & Acnp ) 03 Vpp + 0.3 \
VRrer SRR | Vrer (5 Acnp ) 03  Vpp+0.3 Vv
TAER OUTx 31 LS ATAR 51 R e iat -10 10 mA
Ty 45l -40 150 °C
Tstg WAL - 65 150 °C
(1) R R AU (B IEAT TT G5 BRI BUK A BN . 4856} i KAUE [ I FR B R IR e 4% 1 T BRAE @ BUB AT 2 LAAMAT A HoAth 5%
PETFRESS IE R IEAT. WS B UUEAT S A AE 4ot i K AUE G W AE T |, 23 0F AT RE N S 58 A IEF AT |, IX AT AR S 25 2 (¥ AT Sk

DHREFE BE TR AR R 2% 11 A7 i o

6.2 ESD &%,
B X v
M ( HBM ), #7& ANSI/ESDA/JEDEC JS-001 , i 5l () +2000
Viesp) rEh Gl — —— . \Y
AR (CDM) |, #4574 ANSI/ESDA/JEDEC JS-002 #Rifk , fird 5l i@ +500
(1) JEDEC ff JEP155 #i5E : 500V HBM T ScHL/EA7HE ESD $5HH R T 204
(2) JEDEC xff JEP157 #5E : 250V CDM A SEELFEbRifE ESD 5 HIAE N Z4 477,
6.3 BURBIERM
TE ORI KSR AE T I AR IR JE ] AR ( BRAES AU )
w/ME FRFR{E BRE| Hfr
Vob FEAEL B 1Y 1E B R FE (Agnp) 1.7 55 \%
VRer | SRAE B S S B (Agnp) 1.7 Voo| V
Vin PR RE , 1.7V < Vpp < 5.5V 1.62 \Y
ViL Her i NR L E 04| V
Ccap  |CAP 5l _E oM 25 3% 0.5 15| uF
Ta BRI -40 125| °C
6.4 REREE R
DACx3004
#datn() RTE (WQFN) i X2
16 5154

Roga 2E BEIRET A 49 °C/W
R 6 uCitop) SEEH T (TES ) FABH 50 °CIW
Rous 45 3 HL R AR A H 241 °CIW
Wyt 4 2 THRHIE S5 1.1 °CIW
Vg 255 L I BURRIE S 4 24.1 °CIW

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DAC63004 DAC53004

Submit Document Feedback



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004
https://www.ti.com.cn/cn/lit/pdf/ZHCSNS5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNS5A&partnum=DAC63004
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004

13 TEXAS

DAC63004, DAC53004 INSTRUMENTS
ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021 www.ti.com.cn
DACx3004
iR RTE (WQFN) By
16 5|/
R 1 yC(bot) GEEAN (D ) HABA 8.7 °C/W

(1) BXRWIEPIRRNER | WS FPEAIC 2R IE IR 7 o

6 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DAC63004 DAC53004


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004
https://www.ti.com.cn/cn/lit/pdf/ZHCSNS5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNS5A&partnum=DAC63004
https://www.ti.com.cn/product/cn/dac63004?qgpn=dac63004
https://www.ti.com.cn/product/cn/dac53004?qgpn=dac53004

I

TEXAS
INSTRUMENTS

www.ti.com.cn

DAC63004, DAC53004

ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021

6.5 FRAURHE ¢ mERH
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6.5 B¢ - EEE%H (continued)
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6.6 FAURHE ¢ i

P S/ M KRS 28 Ta = - 40°C & +125°C , g si RS I 4518 Ta = 25°C , 1.7V < Vpp < 5.5V, +250pA %
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DAC #irth v : OpA % 25pA , % Vpp F1% Agnp

200

DAC %ty : OpA & 50uA , OpA & 125pA Al OpA

400

mV

P AR, & Vpp

400

DAC #i i Jilf : £25pA. £50pA. £125pA Fll
+250pA ; % Vpp f1% AGND

400

Zo

lout LA HH MA@

DAC 4T HibsfE , DAC it AR 7E Vpp/2

60

MQ

RSN L ( B )

DAC A HREE | FithivaFEl : OuA % 25pA |, Vpp M
4.5V TN 5.5V

0.28

DAC b THbsfE | BT B IEVIHE |, Vpp M 4.5V B
N 5.5V

0.33
LSB/V

DAC 4T bR , Prf S S5, Vpp M 4.5V X
J9 5.5V

0.83

DAC 4b-FHarfE , Frfa XARTEE |, Vpp M 4.5V
5.5V

0.23

BAERE

tsett

i Y R AR S I )

16 8 RIS | 1/4 & 314 bRFEHI 3/4 % 1/4 HfE i
Fa% 1LSB , Vpp = 5.5V, OUTx 3| I -y 3LHkE IRy
Vpp/2

60 us

Vi

i L R P R (U )

0.1Hz % 10Hz , DAC &-F ki |
Vpp = 5.5V, +250pA i i i3

150 nApp

i R P R TR

f=1kHz , DAC & T H#5E |
Vpp = 5.5V , +250pA it i

1 nA/ vHz

LIS L (329 ) ©)

+250uA Hi S |, 200mV 50Hz B 60Hz 1E3Z i B
I E [, DAC 4T hbRpE

0.65 LSB/NV
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6.6 B SRR - UM (continued)

Bl e/ NI RKIRE I 2R Ta = - 40°C & +125°C , g SEBAS 451 Ta = 25°C , 1.7V < Vpp < 5.5V, £250pA %
WYEHE , HECEMALL T VDD 5 AGND ( BAESE 3 )

SR \ WRE A | BME RBE BRE| B
I
EATAE , DAC & T il , i b il | % 18 04
S
IEH LAF , DAC iR | +25pA bl | 4075l 4 50
s
Ibo | FiA VDD HIHH® @ ;;iﬂ/ﬁ - DAC i fe , £50pA firth M , 25| 56 70|  pA/ch
I TAF , DAC ifikE , +125pA HitiFal , 50551 1 % 120
IE4 TIF , DAC iR , +250pA Mt , 0731 1 67 200
s

(1)  7£ DAC X 0d F1 255d 2 RIS .

(2) IRIBEIAUFIERE  REAEFEINEK.

(3) WA Vpp MHFRAEE OUTx 51 J_Lhr B ek #E N i it . VREF 5| EH:3] Vpp.
(4)  RBIFERITHE TR |pp x (b HIEE S5 + (R IR).

6.7 HNFE - HEBAR AR

FTE f /N R I %8 Ta = - 40°C & +125°C , Firfg iR (469 Ta = 25°C , 1.7V < Vpp < 5.5V , DAC H:HiiE
%A VDD, 35 = Ix (B ) |, DAC #iHi 51  (OUT) BA M 7138 ( RL =5k Q % AGND ) Mt fiak (CL =
200pF £ AGND ) , H¥ w4 A\ AT VDD 8 AGND ( BAES AWM )

2% \ WA | BME UG Bkt | 24
BA A
N 1.7V < Vpp< 5.5V , DAC 4T H¥rfE | thikssfm A\ ik mV
2 32(1) (2) DD ’ ’ -
e T4 H. DAC FHIAM LM T {f 5 0 51
Vpp = 5.5V, SMiEEdE | Ta = 125°C , FBx 4 F-RibiAs
TRRg iR 22 ) e A (D iz , DAC b T2 | Veg N OV 5 DAC 4t T Z 4% 4 mV
J£ ., Veg N 1.84V |, 10 SEHE LIS AT 4 E A%
Rt
VREF %423 VDD , FBx Hi [H 2% W 48 %422 3424 0 Vbp
NN v
VREF #4331 VDD , FBx Hi 48 %% 5 Hu i T 0 Vpp (1/3 - 1/100)
VoL |MBHAHH IR loap = 100 1 A , it T JF A 01 v
B ttae

DAC 4 Tt HALAT 10 fi 539k | FB i &b T
FHAS , FBx AL K (VDAC - ZLSB) £
bresp |l I LI 1) (Voac + 2LSB) , HeHeiif A4 K 10% % 90% I 10 us
W ik I 100 w A HLBERR i HH R B A 4
5, DAC i ) S a4 25 )y 25pF

(1) ARIEBHFRETE | REAE K.
(2)  BLHIARAEEE DAC MR AREIR % (TUE).
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6.8 HLAURHE - @A

F S/ M KRS 28 Ta = - 40°C & +125°C , T LBUHIS 1 528 Ta = 25°C , 1.7V < Vpp < 5.5V, DAC 1%
B2 VDD, #8235 = Ix (RS RS ) 2R £250pA fHTE R (B R ) |, DAC ﬁuﬂj%lﬂiu (OUT) 1 fEEEith;%itF,E:ﬁ

P E (R =5kQ £ AGND ) DL EEMEF#; ( CL = 200pF & AGND )

, BB ANALT VDD 5 AGND ( BEBE 3 )

2% \ WA | BME RRME BKE| R4
S B33
VI Ta=25°C 11979 1212 1.224 v
bR E 20 @ 50| ppm/°C
SR A
VRer fIABEHEM @) 192 kQ/ch
EEPROM
~40°C < Tp < +85°C 20000
F(1) JE 3
Ta=125°C 1000
HErm o) Ta=25°C 50 ZS
EEPROM %2 5 N\ J& 1 iy () 200 ms
MHIEE R (Vop = 1.7V) St 20k % ( EEPROM
A fE Bl () R FE RS IR ) BT RIS E] , CAP 5l L EH 5 ms
0.5uF HL%88
A
o s M EA AR | bR DAC ftlias | M | 3
B imim SCL bl#e 20 nV-s
511 5511 10 pF
BT
DAC b TIBIRHIR , Py BABEICIT | SMIEME LI 08
5.5V
DAC 4b-THEIRMES , AHEAEC B |, i kv
I WA VDD K WA 10 "
o DAC R , HEERCAN  EBEHSL 125
T4~ DAC @I I I P R A R A A LR ’
VDD (i DAC 4 FIRERIRASE , HIERNS , SDO Wtk 15 3
TR SE TR H
DAC 4t T As# R , 1.7V < Vpp < 5.5V 10
Vpp = 0V , Vour < 1.5V, Vpp Al AGND 2 [l ) 2 4% 200
MA=01uF nA
ILeak [N Vourx Ml Vegx LI |vpp = 0V, 1.5V < Vour < 5.5V, Vpp Al AGND [ 500
MR EA =01 uF
Vpp F1 AGND Z [lffi LA 100k Q |, Voyur < 1.25V, +2 A
OUTx 31 I L A7 10k Q it e il : !

M
)
@)

RGBT M AETE ; R4,

fE - 40°C Fl +125°C 4 T3
DAC J#i& I It LA BT U H

IR T R
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6.9 B FFER : 12C FrEEi=R

BT A NS 5 IR A VIL 3 Ve 19 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C, H 1.7V < Vyuyp < Vop

B/ ME FRRRIE BONE Hfr
fscL SCL 4z 100 kHz
tur 1% 1B S A R B 2% A1 AR S 2 25 R (1] 4.7 us
tHpsTA 5 A B 5 PR EFS (] 4 s
tsusta A A )15 A (] 47 us
tsusTo 15 b 2 A ¥ L I ) 4 us
tHppaT B R AN ) 0 ns
tsupar By v BN [ 250 ns
tLow SCL i Sk HLF 38 4700 ns
thigH SCL iy B~ e 39 4000 ns
tr A N4 T B RSS R 300 ns
tr ERRE I Crl s 1] 1000 ns
tvp_pat B R 1) 3.45 s
tvp_ack HAE A A ) 3.45 us

6.10 FFFPESK @ 12C Pt

BTSN 5 FII TR VIL 8] Vouip 1 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C , H 1.7V < Vpuiup < Vo

B/ME FRRRIE BORE Bfr
fscL SCL #i% 400 kHz
tsur {52 1B Z AR B) 2% A 2 T ) S 2 2 TR I [ 1.3 us
tHpsTA HE A F) 5 IR FRRS (8] 0.6 us
tsusTa AT ) E A A 0.6 us
tsusto {5 1R S A B TR 0.6 us
tHpDAT B AR A IR 1) 0 ns
tsupat I 1 B 1) 100 ns
tLow SCL Ik 1 A 9 1300 ns
thigH SCL I sy B~ il 34 600 ns
tr I B AN T B ] 300 ns
tr I g ANt b TSR] 300 ns
typ_pat HE A R [E] 0.9 us
tvp_ack B A BB [E] 0.9 us

6.11 B FER : 12C HBPuEHER,

BT A NME 5 IR A VIL 2 Ve B9 70% , 1.7V < Vpp < 5.5V, -40°C < Tp < +125°C, H 1.7V < Vyuyp < Vop

BRAME EARE BAE Hhr
fsoL SCL #i% 1 MHz
tsur A5 b S AR B0 26 1 2 T A 8 2 R 1] 0.5 s
tHpsTA 5 B0 AR () 0.26 us
tsusTa A JH B B 0.26 us
tsusto {5 1B 2R AR5 L[] 0.26 us
tHoDAT B RARE I 8] 0 ns
tsupar KR 1 IR 50 ns
fLow SCL % H T 0.5 s
thicH SCL Il oL 341 0.26 s
te T AR T BRI 1] 120 ns
tr ISR T ] 120 ns
tvp_pat Hl A 2 ) 0.45 us
tvp_ack HOHE A A 8] 0.45 s
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6.12 NFFEK : SPI B A\#E

PTG SHLE t =t = 1VIns ( Vo 1 10% 2 90% ) B8 , T HM (VIL + VIH) / 2 {8 R HSF R

1.7V < Vjg < 5.5V, 1.7V < Vpp < 5.5V H. -40°C < T, < +125°C

B/ME PRARAE BAE| B
fiscL) AT Bl A R ol Mz
tscikHioH | SCLK i~ 1] 9 oS
tscLLow SCLK 1% H B i) 9 -~
tsois SDI g 37h ] 3 -~
tspin SDI {55 7] 5 -~
tcss CS #| SCLK T B g L[] 18 s
tesH SCLK FF##%] CS Lt 10 s
tcshigH CS = H i i) 50 p”
toacwarr | [F—BIERIGT DAC B AH [) 2 us
tacastwair |/ #% DAC HE B i) 2 s

6.13 BFFFESK : SPI EUMEG 55 #1E (FSDO = 0)

B BINAE SHBAE t, =ty = 1V/Ins ( Vip 1 10% & 90% ) K452 , T EM (VIL + VIH) / 2 KT SR8
1.7V<V,g <55V, 1.7V < Vpp < 5.5V, -40°C < T, < +125°C H. FSDO =0

B/ME FHFE BRE|  Hfr
fiscL AT AN 1.25|  MHz
tscikrign | SCLK & T ] 350 ns
tscLLow SCLK 1 HL i [8] 350 ns
tsois SDI &7 [A] 8 ns
tspiH SDI fREFET 1] 8 ns
tcss SYNC #| SCLK T By &k 371 7] 400 ns
tcsh SCLK R p&ii#s#) SYNC EFHIL 400 ns
tosHIGH SYNC & H# T [a] 1 us
tspopLy SCLK 7% SDO R | loL < 5mA , C_ = 20pF. 300 ns

6.14 I FER : SPI ZBURZEEE#RAE (FSDO = 1)

BB NAE SHBAE t =ty = 1VIns ( Vip I 10% & 90% ) B35 , T HM (VIL + VIH) / 2 KT SR8
1.7V<V,g <55V, 1.7V < Vpp < 55V, -40°C < T, < +125°C H FSDO = 1

B/ME R E BRE|  Hfr
fiscu) AT AT 25| MHz
tscikrign | SCLK & T ] 175 ns
tscLLow SCLK 1 HL i [f] 175 ns
tspis SDI & 7. [a) 8 ns
tsoH SDI {RH+FI [A] 8 ns
tcss SYNC | SCLK T 7Rk 371 ] 300 ns
tcsh SCLK R Ry SYNC EFHIL 300 ns
tcsHIGH SYNC & i F i 7] 1 us
tspobLy SCLK 7% SDO R | loL < 5mA , C_ = 20pF. 300 ns
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6.15 Bf/FEK : GPIO
AT HINAS SHBTE t, =t = 1VIns ( Vio 11 10% % 90% ) B F85€ , i H A (VIL + VIH) / 2 [ E PG
1.7V <V, < 5.5V, 1.7V < Vpp < 5.5V H -40°C < T, < +125°C

B/ME PRARAE BAE| B
tePIHIGH GPI & it i) (1) o s
teriLow GPI & 8 P Ay () 5 -
tepawep  |LDAC TFFEIEZE DAC HHiHERR) > s
tcsopac |SYNC LEFHEF| LDAC T FE&IE 1 us
tstpoipac | 12C fEILAL EFHHE] LDAC R W ] "
tioacw LDAC 1% 3 I fa] 5 s

(1) SCL. SDA. A0 il A1 5T AL E 2 GPIO , DAFhATHE € T 8l 5@ B TC R AN F 1 . GPIO SRR S (] b B Aid B Th e 3R 4L
JEIR AN DAC [RIA € I TR P E o
(2) GPIO nIFCE Jy%s & T8 A 2k £ )R H LDAC Zifg.

6.16 7 &

SCLK

SDI

GPIO/
LDAC

< tiaH tsusta

tsupar

| ‘ tesmicH tcsi

7

& 6-1. 12C K FE

Low byte ACK cycle

tHpsTa

! tes

T/ ek /NSNS N\ T

——p—

| tsois | tsom

TIITIX

X XX o X o XTI

& 6-2. SPI EANFHE

) (|
Mtesatoac! froncw, |
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I toshiH |
[¢——Pitcss: 1 tesH
| ! > .

SGLK SSSS&/ 1@‘3\ / \' /11117 \ /W\ / [/1]//

|<—|FIRST READ COMMAND—>| |<7ANY COMMAND‘H
|

(

o /// //X B|t|23 >< Bit 22 >< sto X////// Bit 23 ><::(:

| tsois  tsoin !
¢
o2 —— LK e ><j ST ¢ Bitojﬁi
. tspobwy tspopz

|{«——DATA FROM FIRST READ COMMAND —»|

FSDOSE?4<ZZ/ / / / / / / /X Bit 23 ><::; X Bit 1 >< Bit 0

tSDODLY

|[«——DATA FROM FIRST READ COMMAND —»

& 6-3. SPI HUN FE
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6.17 HLRVKRE © BRI

Ta=25°C, Vpp = 5.5V, 43kl =55V , M35 = 1x , 12 fipr ¥R H DAC %t 8 (BRI AH B
4 4
3.2 3.2
& 2.4 & 24
2 e e g e conaeer i |
Z o8 %MW‘ . 2 o8 MMW‘ N,
§_ 0 P, P et ¥ \r\vA/‘/ A Py §_ 0 . ,”“"\_\\AA/J P ":\\:.\'\4 VPN %
= LA Mo ™" N / £ i g |
© .08 © .08
S S
S 16 £ 16
o o
= —— Channel 0 = —— Channel 0
2.4 —— Channel 1 2.4 —— Channel 1
3.2 —— Channel 2 3.2 —— Channel 2
—— Channel 3 —— Channel 3
-4 -4
32 544 1056 1568 2080 2592 3104 3616 4064 32 544 1056 1568 2080 2592 3104 3616 4064
Code Code
PRI | Y55 = 4x
Kl 6-4. R H INL 5HFHRARBRIKRER Bl 6-5. BLEMIH INL SHEHARBEIKRER
4 4
3.2 3.2
—~ 24 —~ 24
o m
3 16 4 16
Z o8 Z 08
2 o 2 o
=1 =l
S o8 O .08
2 3
S 16 £ 16
2 o4 —— CHO MAX —— CHO0 MIN 2 —— CHO MAX —— CHO MIN
-2. —— CH1 MAX —— CH1 MIN 2.4 —— CH1 MAX —— CH1 MIN
32 —— CH2 MAX —— CH2 MIN 32 —— CH2 MAX —— CH2 MIN
—— CH3 MAX —— CH3 MIN ~——— CH3 MAX —— CH3 MIN
-4 -4
40 -25 -10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 55
Temperature (°C) Supply Voltage (V)
& 6-6. HERIH INL 5SEBEKXAR E 6-7. ELEH INL 55 R RIFIR R
1 1
—— Channel 0 —— Channel 0
0.8 —— Channel 1 0.8 —— Channel 1
—~ 06 —— Channel 2 —~ 06 —— Channel 2
g —— Channel 3 g —— Channel 3
= 04 = 04
EI 0.2 ‘ ‘ 2‘ 0.2 ‘ ‘
a v a v
2 o 2 o0
= =
O -0.2 t O -0.2
() [
g 04 g 04
o o
> .06 > 06
-0.8 -0.8
-1 -1
32 544 1056 1568 2080 2592 3104 3616 4064 32 544 1056 1568 2080 2592 3104 3616 4064
Code Code
PR | BE8S = 4x
& 6-8. Hi k4 H DNL S5H AL RIEIRFR B 6-9. B3R H DNL 5EMARIBEKRAR
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6.17 JLAUREE © FEHIH (continued)

Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )

1

1

Code
PR | HE5S = 4x
E 6-12. B4 TUE 5HFMARBRAINXER

0.8 0.8
g 0.6 g 0.6
= 04 = 04 P
2 2
g 02 Z o2
g 0 g o
> >
O -0.2 O -0.2
2 3
S 04 s -04
S 0.6 —— CHO MAX —— CHO MIN g —— CHO MAX —— CHO MIN
0. —— CH1MAX —— CH1 MIN 0.6 —— CH1 MAX —— CH1 MIN
08 —— CH2 MAX —— CH2 MIN .0.8 —— CH2 MAX —— CH2 MIN
——— CH3 MAX —— CH3 MIN ——— CH3 MAX —— CH3 MIN
-1 -1
40 -25 10 5 20 35 50 65 80 95 110 125 1.8 2.725 3.65 4.575 55
Temperature (°C) Supply Voltage (V)
Kl 6-10. R4 DNL 5EERXR Bl 6-11. EE/EHH DNL S5 ayRe KRR
1.5 1.5
1.2 1.2
x 0.9 x 0.9
2 o
< 06 < 06
4 o3 W o3
- |—
50— i 0
i3 e
3 -03 — 3 03
S 06 S 06
S —— Channel 0 5 —— Channel 0
o o
> -09 —— Channel 1 > 0.9 —— Channel 1
1.2 —— Channel 2 1.2 —— Channel 2
—— Channel 3 —— Channel 3
15 -1.5
0 512 1024 1536 2048 2560 3072 3584 4095 0 512 1024 1536 2048 2560 3072 3584 4095

Code

B 6-13. UEHH TUE 5¥ @ A REEKXR

1.5

1.2

0.9

0.6

0.3

0

-0.3

-0.6

Voltage Output TUE (%FSR)

-1.2

-1.5

—— Channel 0
0.9 —— Channel 1
—— Channel 2
—— Channel 3

.-40 25 10 5 20 35 50 65 80 95
Temperature (°C)

DAC @i T H bR
Kl 6-14. EEE# TUE 5EBRKXR

110 125

Voltage Output TUE (%FSR)

1.5
1.2
0.9
0.6
0.3

-0.3
-0.6
-0.9
-1.2
-1.5

1.8 2.725 3.65 4.575 5.5

—— Channel 0

—— Channel 1
—— Channel 2

—— Channel 3

Supply Voltage (V)
DAC JEE LT s
 6-15. L K4 TUE S8R KRR
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6.17 JLAUREE © FEHIH (continued)

Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )
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6.17 JLAUREE © FEHIH (continued)

Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )
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6.17 JLAUREE © FEHIH (continued)
Ta=25°C, Vpp = 5.5V , M3l = 5.5V, 325 = 1x , 12 iR H DAC ¥t va# ( RAERBE Y )
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6.18 HLAUKRE © M

Ta=25°C, Vpp =5.5V , fithit

(2250 A (BRAES AU )
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6.18 JLAUKEE : R4 (continued)
Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )
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6.18 JLAUKEE : R4 (continued)

Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )
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6.18 JLAUKEE : R4 (continued)

Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )
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6.18 JLAUKEE : R4 (continued)
Tao=25°C, Vpp = 5.5V, %itivilH : £250 u A ( BRIEF A UL )
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6.19 BLAUAHME © LHELSR

Ta=25°C, Vpp =5.5V , #hifHEik = 5.5V, 25 = 1x , 12 i/ #F% , FBx 5| WibT mifHA U E DAC i =53 ( BrdER
AU )
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6.20 HLRUKRE © EA

Ta=25°C, Vpp = 5.5V, H DAC %t a8 ( RAERG U )
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7.1 Overview

The 12-bit DAC63004 and 10-bit DAC53004 (DACx3004) are a pin-compatible family of ultra-low-power, quad-
channel, buffered voltage-output and current-output, smart digital-to-analog converters (DACs). The DAC
channels are independently configurable as voltage output or current output. The DAC outputs change to Hi-Z
when VDD is off; a feature useful in voltage-margining applications. These smart DACs contain nonvolatile
memory (NVM), an internal reference, automatically detectable 12C and SPI interface, PMBus-compatibility in I2C
mode, a force-sense output, and a general-purpose input/output. These devices support Hi-Z power-down
modes by default, which can also be configured to 10 kQ-GND or 100 kQ-GND using the NVM. The DACx3004
have a power-on-reset (POR) circuit that makes sure all the registers start with default or user-programmed
settings using NVM. The DACx3004 operate with either an internal reference, external reference, or with a
power supply as the reference, and provide a full-scale output between 1.8 V.and 5.5 V.

The DACx3004 devices support 12C standard mode (100 kbps), fast mode (400 kbps), and fast mode plus
(1 Mbps). The I2C interface can be configured with four target addresses using the A0 pin. These devices also
support specific PMBus commands such as turn on/off, margin high or low, and more. SPl mode supports a
three-wire interface by default, with up to a 50-MHz SCLK input. The GPIO input can be configured as SDO in
the NVM for SPI read capability. The GPIO input can also be configured as FAULT-DUMP, LDAC, PD,
PROTECT, RESET, and STATUS functions. These devices support deep-sleep mode in addition to sleep
(power-down) mode. Deep-sleep mode uses the GPIO pin for power-down and wake up, in which the device
draws a very-low power-down current of 3 1 A. Together with ultra-low-power operation, the DACx3004 are
designed for battery-operated applications, such as land mobile radios, medical pulse oximeters, and laptops.

The DACx3004 also include digital slew rate control, and support standard waveform generation such as sine
and cosine, triangular, and sawtooth. These devices can generate pulse-width modulation (PWM) output with the
combination of the triangular or sawtooth waveform and the FB pin. The force-sense outputs of the DAC
channels can be used as programmable comparators. Comparator mode allows programmable hysteresis,
latching comparator, and window comparator. These features enable the DACx3004 to go beyond the limitations
of a conventional DAC that depends on a processor to function. As a result of processor-less operation and the
smart feature set, the DACx3004 are called smart DACs.

b
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7.3.3 JEGRMEFMHEE (NVM)

DACx3004 & 3E 5 1AMt gs (NVM) Ao IX A7 807 2 B P ol g RE AN AT 3B 10, IF HL2 W B A 17000 T f7 B
SEME. Pra a7 200 (i3 7-20 Ak & H ek mise o ) #n) L@y COMMON-TRIGGER % A7 # - i B
NVM-PROG = 1 kf7if7E NVM . NVM-PROG ;& HEIE . —H k4 POR Fff , DACx3004 H fir 5 %747
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PRI B SRR S B . 9 6.8 245 T NVM B N A M 5 Mk . Kb FE 23 A0S 5 1 8 IR 4L 1] | 4R
Ja A BELE SPI B 12C 22 1 AR AT AT B B 5 N34 .

7.3.4 Power Consumption

The power consumption of the DACx3004 in sleep mode and deep-sleep mode are provided in 5 6.20. In
normal operation, the total power consumption of the device depends on the number of channels powered on
and the output mode of each channel (voltage or current). In current-output mode, the Ipp also depends on the
output range. The Ipp calculation excludes the load current. For example, in the +250 1 A output mode with a
DAC setting of +125 1 A, the total current drawn through the VDD pin is the total Ipp plus 125 1 A. The total Ipp
in normal operation can be calculated using /722 1.

3
PNorMAL_MODE = Vpp X (Ipp_sLeep + Ipp_rEF) + XX = 0(Vpp X Ipp_x) (1)
where:

* Ipp_sLeep is the current through Vpp in sleep mode when all the channels and internal reference are powered
down.

* Ipp_rer is the reference current, which is:
- either the current drawn by the reference input impedance when Vpp is used as reference
- or the current drawn by the internal reference, if enabled

* Ipp_x is the current through Vpp for every powered-on channel-X.

L
When an external reference is used, the current is calculated mainly as the current sourced from the
external reference, which is equal to the reference voltage divided by the input impedance of the
VREF pin.
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+ DAC-X-VOUT-CMP-CONFIG ZfE#:H1[t] CMP-X-OUT-EN £i7 7] LA E & Ob , LLVHER OUT 5l JIHY
ISANTIE:

7.4.4 HFEEEAER

DACx3004 #&4t 7 —Iihfg , 7 FAULT-DUMP £ fik A ] 53 B i 2 4 f 4% it 1) GPI1O ( 4nk 7-18 Fias ) Bl )L
N NBRATE NVM . DR e KRG g E R AE AR, v TSR sk 2 si 8 2 4
IRAS , DMELE M & A G AT 12 Wi o Wb i il i & R AE B B A7 28 0

- CMP-STATUS[7:0]

- DAC-0-DATA[15:8]

- DAC-1-DATA[15:8]

- DAC-2-DATA[15:8]

- DAC-3-DATA[15:8]

#iE
FE R A ST IR, 500 v BT B SO A e 4 45 R . B OREL AR Al DAC AURSAE NVM 5N Ji 9139
[A] R FFAEE o

A 7-3 IR T NVM 231785 (47 fifi s o
R 7-3. IR fE NVM frAEH

NVM 47 B31-B24 B23-B16 \ B15-B8 \ B7-B0
T 1 CMP-STATUS[7:0] PNGED
17 2 DAC-0-DATA[15:8] DAC-1-DATA[15:8] ‘ DAC-2-DATA[15:8] ‘ DAC-3-DATA[15:8]
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R i o E NV AR AR 3R IR B mT e e L 152 B

1. * COMMON-CONFIG % 17#: 1 /) EE-READ-ADDR 7% & 4 0b , LLiEFE NVM K947 1.

2. @it COMMON-TRIGGER %7781 1f) READ-ONE-TRIG 5 A\ 1 Jkfili % ik NVM 47 HI32EL ; %2 E5)
B MEHERAE SR s Mk 2 1) NVM 4T Z 1 %] SRAM Hih: 0x9D ( LSB 16 £k NVM ) Al 0x9E ( MSB 16
ALK E NVM ) .

3. ZLLEL SRAM il |, TR IE DL N D ERAE
a. ¥ 0x009D 5 A\ SRAM-CONFIG #1744
b. M SRAM-DATA %7 #% FH iz U LA3k 73 LSB 16 1.

c. ¥ Ox009E 5 A\ SRAM-CONFIG #1784,
d. FRM SRAM-DATA i {723 B U s LL3R 45 MSB fi7.
4. ¥ COMMON-CONFIG %774+ /) EE-READ-ADDR 7% & A 1b , LLIESE NVM 1947 2. EEHIE 2 Al 3,

7.4.5 B4R e
AT VEAAND T DACXx3004 FHFEAE 1K) %N N 4 2 Th e
7.4.5.1 HIEHERE T

FL A S AT 15 /& DACX3004 (19— Fp =R o AT A4 7 0] bR R B ThRE |, Blanm B i
. PROTECT % A1 PMBus %1%

7.4.51.1 EEFiH#E R PROTECT BIA

2 VDD XM, Frfi DAC it iE #R frff i BHPTIRES (miPHAS ) o B 7-9 B 1 8 B H A & 55 B v A 1
DACx3004 (faifbJR BEIE . H3IPk AP AS Rg £ LTy N2 e 00, (E A L AN = Tk . JLF P
BLNERE S ER/ERE SRS AE < 1.25V BRBHEE. M T Veg < 1.25V, % th i R4 (R IR FRLAR
v, 0T ArE sebr g , 24 DAC H VDD 78 B H A AT 5 R 4 T 5C T, DAC fanth o o miPHas . thoig
FEVFH: DACX3004 o4 £ I R4t | 1JC i A DAC BEATESM I AR P42l .

Vres Vin

Linear
Regulator
PROTECT — or
DC/DC

Converter

1

A 7-9. BB ( HFES ) A PROTECT A

DAC B 7E 3 Bl W7 L 2 B A o At mT RAGE 5 B L U e 4 o s M A s 88 RO AP A AL X 2 18 T A4 KD
I . HEIHRERT S DAC PRz e AT FL T AN SN BELIA/ L A 40 s R 1R A s 5% £ SR B 1

DACx3004 ] GPIO 5| v lic & & PROTECT Zhfg , @ik 7-18 . PROTECT i &% 4t ol B #2 56 #ols DAC iy
HAS AT TRAS o« FEMBRE A (IRIE ) « F RS llbm sl R i 5 225K DAC i i 29 e SCIRAS T AN S b 2
MIIRGF | HLIIREAETE A H . A R A AT sk BIEC B v PROTECT A1 GPIO 5], PROTECT jfg
Al LAfdi H COMMON-TRIGGER 27 #7451 ) PROTECT {7 3kfit % . PROTECT Ijfg 14T ] LA{#i il DEVICE-
MODE-CONFIG %7 %% PROTECT-CONFIG FEE & , Wk 7-4 Fix.

Hik
- fE PROTECT Jifigf ke , @58 H LB AR WA , R ZIhhE .
* 4 PROTECT jfigfil I , CMP-STATUS % {75 1'f) PROTECT-FLAG &> BB N 1. AL AT L
BT CMP-STATUS /7 #5k4¢ ). £ PROTECT ZhAt5eps , CMP-STATUS 25 f£85 L1k
B fir 422 % PROTECT-FLAG {15 1.
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% 7-4. PROTECT LIRERC B

PROTECT-CONFIG B iRk
00 DI R ma A W R ( T ) .
01 DI BI A5 E NVM i DAC ARED ( Tk ) |, SRS VI3l e PRSI kit
10 FEHRAE BERARTY | SRS D450 5] i BELAS I e A =X
11 BRI R ARED | SRS VI B A s
7.4.5.1.2 W] gRFEE B I

5 N\ DAC Ml a f7asitf , DAC firth RIHLIE (Vour) S 7E 4 THFH i B e e RVR S I TR) 2 J 3T B 45 3
FEAM TR

AR B Thae fo v F P G R (Vout) 1%, 3 FHIbThEE ( f#FH SLEW-RATE-X[3:0] /2 ) i, DAC
B M BT ACHS B 2 DAC-X-MARGIN-HIGH 5 DAC-X-MARGIN-LOW 277748 H (4XHS ( 241 DAC & H
B AR Ay A ), Horp Bk A AN B 3k i E) B 1 f DAC-X-FUNC-CONFIG % f7 #% 1) CODE-STEP-X Al
SLEW-RATE-X f7 %% :

* SLEW-RATE-X 5& SUH 7364 58 1 B 20 ) 8] 1 o

* CODE-STEP-X & SCAHNIEIE 1) LSB % , RERE Hri 4 b AEF AR B 1z 2 = AR 4k .

% 7-5 M1 7-6 & T AT T CODE-STEP-X 1 SLEW-RATE-X A [F 38 75 % G e 1 BRI\ B 4 3 o) 14
B, a2 ST R DL R DR Sl F R BT A7 PR 1 T R AR A

i P e R s | ThRERT | Hr 2 DL E M ek R AR . IV B & S 80 R R |, i 7-10 Fiion. 7R
i E WA | 1525 N CODE-STEP-X. SLEW-RATE-X % DAC-X-DATA. 7723l 6 #2111 &0 %% 4 i ]
(tsLew) 1A
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tSLEW =

Hrr

CODE-STEP
MARGIN-LOW a)

I

>

TIME PERIOD

tsLew

—

>

& 7-10. AR R B R 1

SLEW_RATE X (MARGIN_HIGH — MARGIN_LOW + 1)

CODE_STEP

SLEW_RATE j2% 7-6 45 7E ) SLEW-RATE-X % & .

+ CODE_STEP & 7-5 Hf5 & f) CODE-STEP-X % & .
* MARGIN_HIGH #&77 7.6.2 H455E i) DAC-X-MAGIN-HIGH.
* MARGIN_LOW 77 7.6.3 H45 52 ) DAC-X-MAGIN-LOW.

R 7-5. L3

MARGIN-HIGH

(6)

AR

CODE-STEP-X[2]

CODE-STEP-X[1]

CODE-STEP-X[0]

RS K

0

0

0

1LSB ( BRIME )

2LSB

3LSB

DAC-X-FUNC-CONFIG

4LSB

6LSB

8LSB

16 LSB

aAlalalalolo|l o

alalolo|a|la]lo

alo|alo| o] -~

32LSB

R T7-6. FER

L

SLEW-RATE-X[3]

SLEW-RATE-X[2]

SLEW-RATE-X[1]

SLEW-RATE-X[0]

i A 3
(=P )

ot ( BME )

4pus

8us

12ps

18us

27us

40.5ps

DAC-X-FUNC-CONFIG

60.75s

91.13us

136.69us

239.2us

418.61us

732.56us

1281.98us

2563.96us

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

Al alala|lolo|lo|lo|a|lala|la|lo|lolo] o

Al alo|lo|m|l~|lo|lo| |||l | ~|lo| o

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

5127.92us
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7.4.5.1.3 PMBus AR

PMBus {802 — A0 T HUIRE B 2 T 12C AIEAS bR dE. PMBus 085 % oy HUIE S FH 5 il A0 b oA i & RS

DACx3004 SLHL T —48 PMBus 4 , BIWIKA . 7777 AN #dm. @is 4 %7K 07 (CML) Y PMBus
1£i7/%. B 7-11 SR T IR ¥ PMBus 34 . INTERFACE-CONFIG # /745 1(f] EN-PMBUS fib i E A 1,

7B i PMBus il

PMBus- tibl i 1
ALERT us-compatible device #
»| CONTROL
()]
DATA )
74
» CLOCK o =
= <
Alert signal . )
. ALERT PMBus-compatible device #2
3 % Control signal
I = CONTROL
£ | 5 Data »
z oI DATA @
> a &
R Clock o] cLock o x
a
= <
Optional
Required
ALERT PMBus-compatible device #3
»| CONTROL
]
> DATA @
4
»| CLOCK a 8
B3 <
& 7-11. PMBus %#
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5 12C 254l , PMBus /& —ANH1 8 A3 5 40 i nl B K B A A, AN T — AN ELTE AR iR SRS A 7]
RS N . S — TR R —AN 7 B0 FARHAE | EER—A GA L, FIFRA 204, FAT AR R ER L
TR . 5 AT R—A 8 RS T, FI T AR IR fr & RIS 401 PMBus f14. Ef4F12
G, RiESSRIES S MRHREE | LS NS a2 5478 ( NBAISA e 1 B m A A0, sk 7-7 B
IR) L, BERIE AR IANL | fEs A B NSRBI i 2 B AF AR AR ORI EUE . SRS, BRUSCES DAAH [ ) R I
AR e (2K T-8) .

# 7-7. PMBus E ¥ 5

DAC63004, DAC53004
ZHCSNS5A - APRIL 2021 - REVISED DECEMBER 2021

MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
Hidik (A) 75 il S B35 - MSDB ( 7T
4§ 7.5.2.2.1 15 7.5.2.2.2 AR 17 - LSDB %)
DB [31:24] DB [23:16] DB [15:8] DB [7:0]
% 7-8. PMBus ZEUF %)
S | MSB R;g ACK | MSB | :.- | LSB | ACK | Sr| MSB |--- R(KV ACK | MSB | .-- | LSB ACK MSB | -.-- | LSB ACK
Mo o H b5 .
175221 1175222 Sr 175221 LSDB MSDB ( 3% )
K F1 2 H % K F il 22 H s K 1P 2 HbF | kA BSEME | Rl | REERRE | b
4. 1% DAC

DACx3004 12C # I SEHL 7 —4& PMBus #i74 . & 7-9 i< T DACx3004 HsEHL 5230 #F PMBus
il PMBUS-OPERATION-CMD-X ffJ DAC-X-MARGIN-LOW . DAC-X-MARGIN-HIGH. SLEW-RATE-X #I
CODE-STEP-X fi. ZjliZMliE |, Tk 7-21 45 EK PMBus Bl 5 A\ PMBUS-PAGE #frds , 4

JEBNEE TIRIER A28
% 7-9. PMBus #®/EfH4

FrE PMBUS-OPERATION-CMD-X[15:8] T
00h S|
80h

PMBUS-OP-CMD-X il
94h R
Adh Wi

DACx3004 i s2H T 2H v 4 B SR8 (3 A8 I i f % PMBuUs IhfE. PMBUS-CML 2717 #4941 () CML f7#87~ PMBus
rR B . HAEIE BN 1 B4,
FEIREL PMBus fRA |, & iZE PMBUS-VERSION 31748 .
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7.4.5.2 FHLHE

DACx3004 sijiti 7 7452 BR B AL N RE . IX L3844 T DIOABEN B SRS A i = A B U R R IE 5% .
7.4.5.21 ZRABIEER

=AW 38 DAC-X-MARGIN-LOW F1 DAC-X-MARGIN-HIGH 25 77 2% 5% S H fe /N B R HL S o S8 TR (R4 2R
Bk F i /N K -, CODE-STEP 1 SLEW-RATE W8 |, T 5 FE 7 Fiom . BRI BOK T3 R 35 B 1 A5
RC f#kml £ N &8t 5 3 iz . DAC-X-FUNC-CONFIG /7224t 7 CODE-STEP-X #1 SLEW-
RATE-X % & . ¥ 0b000 5 A\ DAC-X-FUNC-CONFIG #1721 i FUNC-CONFIG-X i 7 Bel ik #% = A .

fTRIANGLE_WAVE =

1
MARGIN_HIGH — MARGIN_LOW + 1) @)

2 x SLEW_RATE x ( TS

Hrr

* SLEW_RATE &% 7-6 "1#5E1) SLEW-RATE-X X & .

+ CODE_STEP &3 7-5 #1451 CODE-STEP-X % & .

* MARGIN_HIGH 7215 7.6.2 #1455 ) DAC-X-MAGIN-HIGH.
* MARGIN_LOW ;&5 7.6.3 #1#5 £ ] DAC-X-MAGIN-LOW.

7.4.5.2.2 EINETCAE R

B A A B T V43 il 8 B DAC-X-MARGIN-LOW #1 DAC-X-MARGIN-HIGH %777 & S SE 0 f /N K B o 3%
T A 28 Y e T d /N K HB . CODE-STEP il SLEW-RATE W& |, 52 8 Fiam. I a5 Bk T4 #h 2 i%
HAM T RC sk al 48 N %t rh 5 3 S Huf7 . DAC-X-FUNC-CONFIG 2717 #4247 CODE-STEP-X #l
SLEW-RATE-X % . [i] DAC-X-FUNC-CONFIG %17 #% /] FUNC-CONFIG-X fi 7Bt 5 N\ 0b001 w] DLk %45
YT | TS A\ 0b010 7 LI £ R i ik % .

_ 1
fSAWTOOTH_WAVE - MARGIN_HIGH — MARGIN_LOW + 1) ®)

SLEW_RATE x ( b

Hrp

* SLEW_RATE ;&% 7-6 "1#5 & 1) SLEW-RATE-X X & .

+ CODE_STEP &3k 7-5 45 E ) CODE-STEP-X % & .

* MARGIN_HIGH i 7.6.2 #1#& ) DAC-X-MAGIN-HIGH.
* MARGIN_LOW &5 7.6.3 #1#5 £ ] DAC-X-MAGIN-LOW.
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7.4.5.2.3 IE3R B4

IESZILNREAE A I 24 A TgwfE rl. IRSZPHIPR LT SLEW-RATE & , Wi 2 9 s :

1
fSINE_WAVE = 722 % SLEW RATE ®)

Hrp, SLEW_RATE &% 7-6 "1 457E ) SLEW-RATE-X X & .

B[] 5 B5OK T 5 # 3  B IAMEE RC Ak m] 78 AR 115 5 32 AL . DAC-X-FUNC-CONFIG ZF A7 #8 H it
7 SLEW-RATE-X % & . 4 0b100 5 A DAC-X-FUNC-CONFIG %717 #7411 FUNC-CONFIG-X fir. 7 B ¥ % £ 1F
TZY% o IESEIE AR R [ 5 . R B O 3% A4 2 2 B T DL I P B IR U o AR . ISR E
Al#d DAC-X-VOUT-CMP-CONFIG 217 8% 1) VOUT-GAIN-X f7ijila]. 3£ 7-10 B T 12 A2 #ise T IEsZukm
AL BB AR , MR 7-12 B8 T IEZ B EER R IESZEAAE A HAL G E , X3 E ] DAC-X-
FUNC-CONFIG 77 #:H11f) PHASE-SEL-X f7#H{Tik#%.

R 7-10. IEFZ =

F3 12 firfd Fe3l 12 firfl
0 0x800 12 0x800
1 0x9A8 13 0x658
2 0xB33 14 0x4CD
3 0xC87 15 0x379
4 0xD8B 16 0x275
5 OxE2F 17 0x1D1
6 O0xE66 18 O0x19A
7 OxE2F 19 0x1D1
8 0xD8B 20 0x275
9 0xC87 21 0x379
10 0xB33 22 0x4CD
1 0x9A8 23 0x658

— TIME PERIOD

Bl 7-12. XA R

7.4.6 BB AL AN S
ATIEAA4 T DACX3004 [ L E AL (POR). Bt A7 DL HoAth 12 Wy A 5 FR T B
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7.4.6.1 _LH# K17 (POR)

DACx3004 #F#FaS FEA (POR) ThRE , AI7E N HL RS 2 il tH Lk » 7EEESL Vpp G |, (& &k POR
Hk . POR T 247 s WA AERAE | RATE POR ( B3 ) iR2 G , SEBMEEA A%, —BRE
POR i/} , DACx3004 H Ff T 778 N ERE# LRI NVM k.

AR |, POR HLEOH 32004 B BRI . POR HLER T B4 E 1 Vpp HF (W&l 7-13 Fts ) A Beff i
0 FL 2 B LE N RN R A AR S AL, R TR R A POR |, Vpp /NT 0.7V (I a4 Zi %5 /0K 1ms. 24 Vpp M4
KT 1.65V HIIE T 0.7V ( B Ak X ) I, Z8FETE 8 MR AR &M Tl gt iEA SR
I FERXFHMGOT |, FH3 POR. 4 Vpp fR¥FF N KT 1.65V B , Ak 4E POR.

Voo (V)

55V

Specified supply
voltage range

1.71V

1.65V

Undefined

0.7V

Power-on reset

oV
7-13. Vpp POR Hi B4 i il (& s °F

7.4.6.2 SFEEE 7

AlELE GPIO 5 ek 25 47 2% Wi i fih & B8 F AN R AL . BB et R B F 4, B ARE AR 1010 5N
COMMON-TRIGGER & 17%+H] RESET FBt. #ME L1550 POR 4. GPIO 5| HIn it & v RESET 51 ,
% 718 Fim. LUK ILECE MAEE] NVM | DMETES R EASTERZ N E . RESET i A\ JUNK B ik
M. #EE RESET A RN 2 5P a6 )E 30751 . RESET S A 1 _ETHy A AR 2508 .

7.4.6.3 S B E

DACx3004 s 1 25 /7 a5 Wit 8 Dhae , nl B b A EE 5 N\ DAC %1785 . 24 COMMON-CONFIG ZF {748
W) DEV-LOCK fi ¥ BN 1 I | 23¢F &4 il &9 f7 9% . {552 , i 12C #1053k COMMON-TRIGGER %
TR B AL EEA S PHIE . B4 DEV-LOCK W& , %# 0101 5 A\ COMMON-TRIGGER & {728 H 1)
DEV-UNLOCK fi7.

7.4.6.4 NVM 75 LR 4% (CRC)

DACx3004 & NVM S fE 3R U A% (CRC) Dife , MABBTRAEAEAE NVM S AR IR . DACX3004 sl
T PIRREAL) CRC HREAT

*  NVM-CRC-FAIL-USER

*  NVM-CRC-FAIL-INT

NVM-CRC-FAIL-USER 287~ H F Al 4afE NVM RLFPRZS | 11 NVM-CRC-FAIL-INT A2F87~ Wi NVM AL FPIRES
CRC Ihfgid it 7E B X 04T NVM F2 7 #E ( B NBRE B n#k ) u DA KR TE 8444 )| sh 1] |, f746% 16 {iZ CRC
(CRC-16-CCITT) LAz NVM i K se ol . #8421 BL NVM 303 3518 72 4% i) CRC RESIEHE . CRC % fr
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( GENERAL-STATUS #1724 1) NVM-CRC-FAIL-USER 1 NVM-CRC-FAIL-INT ) i 5 M 28 4F NVM 52 BUE s
Ja AR E i%. FEAANAE JE S % B .

7.4.6.4.1 NVM-CRC-FAIL-USER £z

NVM-CRC-FAIL-USER f7 }iZ#%5 1 %~ H Pl gwfe it NVM  E3dE Cdh . X FBAT , DAC H TG 27728
# A EAMEAT VI , I+ AT DAC i /738l LA NBiEE . BB IREM BN 0, HmARAHHHE
AL (EZI 77 7.4.6.2 ) 285 DAC PATHEIE . B0 AT BB AT 406 P18 s B 2 FET N3 A P el g F2 /9 NVM
Lo UISRHRAIIRAAAE | 5 T NVM BE TR FE

7.4.6.4.2 NVM-CRC-FAIL-INT 4%

NVM-CRC-FAIL-INT 7 4iZ48 1 R PE NVM HdE 253K, EXFEN T , DAC RIS Fasala A
BAME AT VI |, 3 HATT DAC F17 88 %0 LAE NEREEE . 76 R AL IR de s, | R eS8 A8 0, FRH
BUEAL (EZI 7 7.4.6.2) dr Aot DAC $UTTEHRIEH . NVM H K A a2 G 8 a4 T A .
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7.4.7 Power-Down Mode

The DACx3004 output amplifier and internal reference can be independently powered down through the EN-INT-
REF, VOUT-PDN-X, and IOUT-PDN-X bits in the COMMON-CONFIG register, as shown in [¥| 7-2. At power up,
the DAC output and the internal reference are disabled by default. In power-down mode, the DAC outputs (OUTx
pins) are in a high-impedance state. To change this state to 10 kQ-Agnp or 100 kQ-Agnp in voltage-output mode
(at power up), use the VOUT-PDN-X bits. The power-down state for current-output mode is always high-
impedance.

The DAC power-up state can be programmed to any state (power-down or normal mode) using the NVM. &
7-11 shows the DAC power-down bits. The individual channel power-down bits can be mapped to the GPIO pin
using the GPIO-CONFIG register. This function is called sleep mode. In this mode, the internal low-dropout
regulator (LDO) and the common functional blocks are still powered-on, and the device draws a maximum of 28
u A of current through the power supply.

# 7-11. DAC Power-Down Bits
REGISTER VOUT-PDN-X[1] VOUT-PDN-X[0] IOUT-PDN-X DESCRIPTION
0 0 1 Power up VOUT-X

Power down VOUT-X with 10 kQ to AGND.
Power down IOUT-X to Hi-Z.

Power down VOUT-X with 100 kQ to AGND.
COMMON-CONFIG Power down IOUT-X to Hi-Z.

Power down VOUT-X to Hi-Z.
Power down IOUT-X to Hi-Z (default).

Power down VOUT-X to Hi-Z.
Power up IOUT-X.

0 1 1

7.4.7.1 Deep-Sleep Mode

The DACx3004 provides a deep-sleep mode, where the internal LDO and most of the common functional blocks

are powered-down. The GPIO pin must be used to enter and exit this mode. The I12C or SPI interface does not

work during the deep-sleep mode. The steps to enter and exit the deep-sleep mode are:

Make sure that the GPIO pin is pulled high.

Write 1 to the DEEP-SLEEP-EN bit in the GPIO-CONFIG register.

Disable GP output and SDO by writing 0 to GPO-EN and SDO-EN bits.

Enable GPIO input mode by writing 1 to GPI-EN and 0b0000 to GPI-CONFIG bits.

To program these settings into the NVM, write 1 to the NVM-PROG bit in the COMMON-TRIGGER register.

A negative-edge trigger on the GPIO puts the device into the deep-sleep mode. The LDO takes

approximately 550 v s to switch off. The device remains in this mode as long as the signal is low.

7. To bring the device out of the deep-sleep mode, pull the GPIO pin high. The digital circuitry and the LDO
takes approximately 550 1 s to switch on.

ok wbN-~
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7.5 fwig

DACx3004 it 3 4k SPI 8 2 £k 12C #: #4792, 4 2k SPI Rl GPIO 5wty SDO k5 . SPI
MR ) SCLK MR T FruE SPI 5 NERAE . 2 0 RN 4 2340 0 H 5 A 28 — NS T SOR A 2« 70 o 42 1 87
i, B E ST A I 2 ST AT A B X, 22 I 2RV AT DAAE R B b i B

7.5.1 SPI ZmfEiEst,

IR SYNC 51 E TR, FTELR 5 DACx3004 (1) SPI U7 e Ji . SR AT fi SCLK W] DL 34 2 i Bk 38
if4h. SDI ##ift SCLK Ny EA%%n. DACx3004 1] SPI Mt Z )y 24 fir. Hitk , SYNC 5l i Zi fR FRIK i~
£/b 24 A SCLK TE##Y. 24 SYNC 51 AHGH B Ay s P, sl IS A an 507 1n) J8 6 5 i i /s
Th/MA , NEER 2. BRI T , SDO SIARE M ( =%k SPI) . fE=% SPI Bz , W R U5 & 9
BRI Ay R T BRME , RS UE AT 24 2. 25 SYNC Ay s~Fif , SCLK Ml SDI 5 5Bk, [Fm
SDO A AR | LAV AR AR b B 1) FL A 28 [mT 1 2508

R 712 ME 7-14 K47 24 £ SPI U7 A IR . SDI KIS — D i A2 45 . 152 A I I5 KRR iR
NS A A DL BT I 7 Atbdk . A RS 16 LR O R .

# 7-12. SPI /55 15 A#A

fir B LA
23 RIW FE A RRICA AL AT SR IO TR0 S 4+ RAW = O BEEL'S A, RAW = 1 BB UM
22-16 A6:0] ST BB < S S N SR B 1 (7
15-0 DI[15:0] YRR - WIS A G S, B IR S A AS:0] I, R4,
S I T 4
SYNC
1 8 9 24 1 8 9 24

> [ L] I i R — L

4———— Write command

v

< Any command

A\

SDI D23 D16 D15 DO D23 D16 D15 DO

Write command echo ————— Hiz

Hiz Hiz
SDO —

— D23 D16 D15 DO —

& 7-14. SPI B\ JEH#A
BRI B EE R il W B INTERFACE-CONFIG & 748 Y SDO-EN 72k 5 F SDO 5|/, Jbiic BFx vk
SPI, A & B & U7 W B Bk A 3. a2 )E , AUk BB N ) A AR SREUE SR s . 3R
7-13 FIE 7-15 57 T HEms . 3 FSDO £ , ¥dEi@id SDO 3| BI7E SCLK [ F MUl by |
K 6-3 fis.

% 7-13. SDO % i35 =) & 3

fir FB L]
23 RW K E i AR R RAW

22-16 Al6:0] oK 1 by 0 JE ST [l e 2 A7 s

15-0 DI[15:0] L e B R R 0 el 5 R
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- ] B
1 8 9 24 1 8 9 24
4—— Read command > < Any command >
SDI D23 D16 D15 Do D23 D16 D15 Do
Hiz Hiz <4— ReadData —» Hiz
SDO — — D23 D16 D15 D0 —

& 7-15. SPI LEUE

HALFE A E s SDO S H « fERAEFERT |, 28R A #220% R |, Hh—A481F 1 SDO 5 JiiE iz 2
DU #8441 SDI 51, Wil 7-16 Frs. SPI ENLIRShEEH 28— as 41 SDI 5| il #E i 5 — 48 fF 1) SDO 5l
iR 2] SPI MUK POCI 51, 7EPUZk SPI#UF , an vl A& 24 ANEFehib i iR 50, WEE R i 28—
AU S 24 AN G0 U7 i) RS R ah i AN 2 24 FIRE 5, B F 2 2% SPI $di . K| 7-17
BT 515 S N s g R,

VIO

VIO VIO
c s .
ReuiL Ry Reu.
TI SPI Device Fooe TI SPI Device P TI SPI Device P
——{|sni SDO SDI SDO SDI SDO
—»{|scLk —»{|scik —»{[scik
—»|SYNC —»|SYNC F[ SYNC

K| 7-16. SPI 3§ 1E %4

SYNC T
1 8 9 24 25 48 49 72
<4+—  Device A command <4——Device B command ————»4———Device C command ————»
SDI-C D23 D16 D15 DO D23 - D1 DO D23 - D1 DO
SDO-C Device A command Device B command
& 7-17. SPI 3515 N\ A
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7.5.2 12C R

DACx3004 84 HA 2 £e#i|sh 474210 ( SCL A1 SDA ) F1—/MHihik 5] (A0) , wisl A K 5-1 fios. 12C skl
KL (SDA) Rl FHr g5yt i 28 (SCL) AR, MAZE2S NI | SDA 1 SCL i b, B 12C 2
SLPEEL TR 1/O 511, SDA A1 SCL #4231 12C #azk.

12C FRE R 42 138 15 (1 SAFFR R 280 T e 3R (8 S AP RR R A A . 4312877 £ SCLAE 5. 338
AR A R IR I 2 25 1 (SR B2k AF . R R SR AE LA ) KRR BE AL T R s 1. SRS
Sk B SE . 12C R B IR 2l R s ] 2 (S S b LS (DSP). DACX3004 RFUE H br #HE
12C ML BigAT. HARSARASHIAR a4, IEFERh 22 d el sl fe dm et «

i, DACx3004 %4762 Hbpielic s . fH 2817 DACx3004 ( Hbrizlcss ) S AEHE. HE , R am e
DACx3004 #2747 23 %4k , ) DACx3004 7524 Hbr K% 2. EIXFHHAL T , #2428 . DACx3004 iU
R4 12C RiE | 505 154028,

DACx3004 #4152 FF LT ALt

* ArffEREEL (100kbps)
+ PRIERIE (400kbps)
o EBPUERE (1.0Mbps)

B AEASE RN PR A 2 ) B A S i se AR ) DRI, A SORY o X P Rl R A F/S A0, Bl RE 2R i A
BOPE AL S R T 2 S, (B R S T AN SR . S AR AE AR AR LR, R T R A
3mA. DACx3004 #4530 F: 7 frFhl. AH 10 A Fhb R, %8s ScFE R S A7 hRE. KIXUL A&
RN IR E AL - BB E L B 5. 0x00. 0x06. 1k, 7E ACK il ETFUs ( 7E5E Mz G ) a8
N AT BB

B TR RS54, 1PC OB T T . ERANTHERE |, AR E RN GE 5. 1
INAEFE SDA ZR1E 55 L/ Bh o 1A v B I K . AEARA R 48 SDA ZRAE 58 JUANIH el ) 33 f  oh ~T U0 [ £ 45
m S, & 7-18 s

I
I —_——
Data output l |
by transmitter | |
1 — —
|

I
l Not acknowledge -

l e Notacknowledg
I I
Data output l I
by receiver | | Acknowledge ~Y
I

I I
SCL from I I 1 2 8 9
controller | |

LS |

Clock pulse for
Start acknowledgement
condition

& 7-18. 12C B £ ERIRAAIER A

7.5.2.1 F/S B tHi
LR IRULEE T FIS BRI e B H 5% .

1. s A R Sh AR R s R et . JE3h a2 = SCL v i P 7E SDA £ E A sy 2R K e
e, Wil 7-19 FR. A5 12C A1 SRR E 3l 5% A
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2. PeHISBAJS <k SCL kaf , J7E SDA £k kK% 7 Ak Asis A J7fbe (RAW). 76T thaaiia ,
SRR AT AT OB 4% PR SDA Zife Bkl S i o P I (e R | J0 7-20 B, BT
SRR A R IO | A B 5 AR P B B AT LB 1A LA TUARH AR FL b3 04 2l
765 9 A SCL JA AN B/ Fo HL T A1 1 SDA Lk L FRARIA , J1fE) 7-18 o 24Pl SR BB AR |
I 5 bR O e L 7 B B

3. PebIBE T L SCL M | DMEF RS R% (RAW 4 0 ) HURsEl ( RAW G 1) Bl 54T
FIESL T, BB S R B RS UM . DRLEE | B 5 ph o) S A B P P, LRIl
— IR . O DA MR I A 8 NERLAT 1 ABIRAGE | HEATHRAR B4kt

4. NS SRR (L A, BB ETE SCL kb T 7 P SDA £ M b i k= A 1k
PE, WP 7-19 . HCHR AR ORI 1L 5 T 060 FRR B0 2 M RO B . AT 5 12C e i B PR A

- I

SRR IR . FEIRBIEILZME)E |, BRUR L | SRIEATE HAres - S A5 B s &4 |, 5 2 Uitk .
- |
UL | - L
SDA l l l l SDA l l
| | | | | |
| ‘ -= I ' | |
| | '
| |
|
|
|

T

; X
T L

P
L2 L_" ] AR
Start Stop . . K .

condition condition Data line stable Change of data

Data valid allowed
B 7-19. & ShAHE L& AF B 7.20. 7 12C AL E LA
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7.5.2.2 PC EF /75

ST B RE# , DACX3004 75— AN %1%

® 714 F A,

—/ME R 12C bk

4

AT LU R T,

# 7-14. BHF3
MSB \ \ LSB | ACK | MSB \ . \ LSB | ACK | MSB \ \ LSB | ACK | MSB \ \ LSB | ACK
A ASYN H0if 15 - MSDB ¥4 - LSDB
DB [31:24] DB [23:16] DB [15:8] DB [7:0]
LJS@IJE/I\ F1J5 , DACx3004 Z 1) ik 75 B AN B b fik v ) v H P S [R] B4 SDA 28K mf iz , Wil 7-21 Fr
X PUAS 5 FIRA A B HIRA RR T B VR B BT T A 1) 36 NEF BN B . — /N R 12C Mk %3 DACX3004.
Recognize Recognize

START or
REPEATED
START
condition

START or
REPEATED
START
condition

g

Generate ACKNOWLEDGE

signal

STOP or

REPEATED

START
condltlon

\ OO a

'47 Address 4)|<—R/W—)|

Acknowledgement
signal from target

ACK

REPEATED

START or
STOP
condition

& 7-21. 12C ALl

A7 B Tk DACX3004 #5F M TAER . an S BRI % 57 e B AR RN 3517 #0486 % , DACx3004
B PSS B 7 ¢ e A 1 (MSDB) FIEAE A 28 715 (LSDB). DACx3004 #3f1f LSDB
ZJEHIME S TR BAT R

i PR (B = 400kHZ ) B, F Kk DAC B3 i# 2 R 10kSPS. A HRE B ( B8 = 1MHz ) B,
Bk DAC H g KR H| y 25kSPS. UK BfE 145 , DACX3004 Z3HK B 12C 1 2R 25455 1 e Bh 46 A% -
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7.5.2.2.1 #ubl-3

Huhk 775 (W3R 7-15 FioR ) 7R sh & 2 Ja MIEH 28 23 HE e i i 28 — N 271 . sk Rg U Az (MSB) Hi Tl
A 1001b. Huhkfyd FoR =47 A0 51 H]. A0 5| B4m A vl LLIZE#EF] VDD, AGND. SCL # SDA. TE&HL
PRI — AN WG AO 5] AT SR AR e bk o %8s th S BiAE s bl 5] AL |, BRI AR AR 7-16 Wi N 1%
g qhik .

2= 7-15. Huhk=4
R MSB LSB
— ADB AD5 AD4 AD3 AD2 \ AD1 \ ADO RIW
— i 1 0 0 1 (‘?‘@i ;ﬁ;‘; 0 5 1
I it 1 0 0 0 1 \ 1 \ 1 0
£ 7-16. HuhbAg R
H Frhtik A0 5|
000 AGND
001 VDD
010 SDA
011 SCL

DACx3004 373 d | # Huhk R [7] 45 8 #5552 > DACx3004 e, {6 #& bbb mt | it thhl 5] R &S
a7, DACx3004 #R<iHATm R o AN AE S AN F S H 17

7.5.2.2.2 i &FS
FT-21 FIHR T “Huhk” F ) a AT
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7.5.2.3 I2C BEH/F 5

B BUT(T SRR | AU LT fr A3

RIEFBHNEE G B A (EH BRI IR RIW A B N 0 LLITE N ) o %8 L.
I B AF A7 48 SR — D AT AR PR AL A

RIEBEE RS (A BRI RIW G738 N 1 DT ) o e bt 3iar

Zea s B N SB[ SRR MSDB £, $5 5 25 A T .

. WG, GEHEK S B E SR LSDB.

IR hEANBE ] T

N

£ 717. &E&F?ﬁﬂ

S | MSB | - REQ;V ACK [ MSB | :«- | LSB | ACK | Sr| MSB |- R(Q\;V ACK | MSB | -« | LSB ACK MSB | -« | LSB ACK

Huhk T (iR aat] Sr Hodil 4

4175221 1475222 475221 MSDB LSDB

R A P8R Hiz oK A P 2% H b oK A P8R H iz KE HArgs 25 KE Hings 2 25

7.5.3 BRI (GPIO) B

1)) 12C M1 SPI, DACx3004 if ¥ Fr—ANAl7E NVM Hiic BRI Z FhIhAER GPIO. 15| I o VFFE ANl F gm FE 3%
B UL T 558 DAC i @ A BORAS AL , M sl TEALFE 343547 . £ GPIO-CONFIG #7788 |, 11 GPI-EN
SN 1 LK GPIO 5l I E A% |, 5in GPO-EN A5 N 1 LUK iZ 5| I B N H . GPIO 5]l E b 1 425
DhReFIGE & Tl IE 1 Thfae. X THE TiEE M ohae , 774 H GPIO-CONFIG 77 {74 H1 1) GPI-CH-SEL Bk i
8. & 7-18 ¥t 7 GPIO fE N AR RT FH ZhReEml |, 11 & 7-19 ZIH 17 GPIO 1 A% H I REIE . —L& GP i
NBAETEZRAE)G B 5 il sz . IR ETHE | $84F 2 %47 GPI B IFHUT G 4. BeTh gLk A 7 aT LARC &
HLI IR a6 H RS . BN DL T , GPIO 51 IR BLUE BITA#1E . 24 GPIO 5| B 5 245 & 5 N ThRERT , AH N
HIRRAEA ThEe 2 28 | DAl R ISR A 4640 . 4 HE RESET #i At |, GPIO 3 I 45 & 154 B A R bk v K i
KRN IXETNRE R TG HAR IR HI R T35 T GPIO [k %5 .

&F
KAE S, ¥ GPIO 5] B4 & & s P el . 24 GPIO 5] I FI/F RESET i , AU D & g 2 3
NVM i B, Z3E S TR B A G BE
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R 7-18. AN TR
Fa (A== d 5 EiE GPIO iZ¥5/HF ek
e ; DEEP-SLEEP ##x{.
0000 e N2 il R R
FHE A5 25 A1 R HR R R MR A K
B 1% FAULT-DUMP
0010 o TREY ik i
Wi st A0
R IOUT Wi
0011 ftchs GPI-CH-SEL fift i
Tk IOUT i
o VOUT Wi, #4 VOUT-PDN-X #
0100 {4 GPI-CH-SEL Frk B B L B2
IR VOUT Jid
2L > PROTECT 1)8¢
0101 P TR fil’x PROTECT Ljfg
HE WA R
Z 1% CLR Ljjfg
0111 e TS fis I RE
Wi B
Wi GPI-CH-SEL Fkrift. 270 R fih’z LDAC Zhfig
GPIO-CONFIG | GPI-CONFIG 1000 FFANEIERLE SYNC- : —
CONFIG-X #l GPI-CH-SEL. LI BATR
Gl AR UE R
1001 ficHE GPI-CH-SEL #ife TR Pl AL
ETHE FFAE R HAE %
52 L 73
1010 | ki GPI-CH-SEL hitt Th ARG
I il R A e
N fi & 214+ RESET. RESET fic B 4700
1011 e IR e ) N o,
I WA R
(E&8 7 NVM 4 s
1100 e TR RV it
A FHIE NVM Zifs
R FOVF B B A7 A7 48 WL
1101 4o BRI 2777 2R B BN, (Rl 12C B¢
TR SPI 5 A\ DEV-UNLOCK =B filii i
12C 5 \ RESET B 41
HoAth ANiEH AiEH ANiEH
£ 7-19. W% T (STATUS) ShREmLS
R Pr B i1 ThRE
0001 NVM-BUSY
0100 DAC-0-BUSY
0101 DAC-1-BUSY
0110 DAC-2-BUSY
0111 DAC-3-BUSY
GPIO-CONFIG GPO-CONFIG
1000 WIN-CMP-0
1001 WIN-CMP-1
1010 WIN-CMP-2
1011 WIN-CMP-3
Jfth AT
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7.6 TR

R 7-20. FFAFRRWLE

N RFEA BT (MSDB) BfRE BB (LSDB)
BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 | BIT9 \ BIT8 BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
NOP NOP
DAC'ﬁ:\(";AHRG'N' DAC-X-MARGIN-HIGH X
DAC'T(';A@RG'N' DAC-X-MARGIN-LOW X
o x x W0 | e | MR [N cue e
DAC"&')?\‘UFEM'SC' X I0UT-X-RANGE X
M%AI‘DCE'ES",\"';'G X CMP-X-MODE X
DAgg(,\‘";JgC' CLR-SEL-X ogmg-x COBNR;:IIDC-}-X FUNC-GEN-CONFIG-BLOCK-X
DAC-X-DATA DAC-X-DATA X
COMMON-CONFIG WIN- DEV-LOCK | EE-READ- | EN-INT-REF VOUT-PDN-3 IOUT-PDN-3 VOUT-PDN-2 IOUT-PDN-2 VOUT-PDN-1 IOUT-PDN-1 VOUT-PDN-0 IOUT-PDN-0
LATCH-EN ADDR
COMMON- DEV-UNLOCK & LDAC CLR X FAULT- PROTECT | READ-ONE- | NVM-PROG NVM-
TRIGGER DUMP TRIG RELOAD
COMMON-DAC- | RST-CMP- | TRIG-MAR- | TRIG-MAR- | START- RST-CMP- | TRIG-MAR- | TRIG-MAR- | START- RST-CMP- | TRIG-MAR- | TRIG-MAR- | START- RST-CMP- | TRIG-MAR- | TRIG-MAR- | START-
TRIG FLAG-0 LO-0 HI-0 FUNC-0 FLAG-1 LO-1 HI-1 FUNC-1 FLAG-2 LO-2 HI-2 FUNC-2 FLAG-3 LO-3 HI-3 FUNC-3
GENERAL-STATUS | NVM-CRC- | NVM-CRC- X DAC- DAC- DAC- DAC- NVM-BUSY DEVICE-ID
FAIL-INT | FAIL-USER BUSY-3 BUSY-2 BUSY-1 BUSY-0
CMP-STATUS X PROTECT- | WIN-CMP-3 | WIN-CMP-2 | WIN-CMP-1 | WIN-CMP-0 CMP- CMP- CMP- CMP-
FLAG FLAG-3 FLAG-2 FLAG-1 FLAG-0
GPIO-CONFIG GF-EN DEEP- GPO-EN GPO-CONFIG GPI-CH-SEL GPI-CONFIG GPI-EN
SLEEP-EN
DEVICE-MODE- e DIS-MODE- ey PROTECT-CONFIG 1R X
CONFIG IN
INTERFACE- X TIMEOUT- X EN-PMBUS X FAST-SDO- X SDO-EN
CONFIG EN EN
SRAM-CONFIG X SRAM-ADDR
SRAM-DATA SRAM-DATA
DAC-X-DATA-8BIT DAC-X-DATA-8BIT X
BRDCAST-DATA BRDCAST-DATA X
PMBUS-PAGE PMBUS-PAGE S e
PMBUS-OP-CMD PMBUS-OPERATION-CMD-X K
PMBUS-CML CML X Fid
PMBUS-VERSION PMBUS-VERSON it
(1) RHERPKEO P TTEEREEE NVM BB T .
(2) X=AHEE.
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T T-21. FHEBRLIK

12C/SPI Hili: PMBUS Wik | PMBUS %773l FIRAH =]
00h FFh DOh NOP i 7.6.1
01h 00h 25h DAC-0-MARGIN-HIGH 4 7.6.2
02h 00h 26h DAC-0-MARGIN-LOW % 7.6.3
03h FFh D1h DAC-0-VOUT-CMP-CONFIG Wi 7.6.4
04h FFh D2h DAC-0-IOUT-MISC-CONFIG 4765
05h FFh D3h DAC-0-CMP-MODE-CONFIG % 7.6.6
06h FFh D4h DAC-0-FUNC-CONFIG 1767
07h 01h 25h DAC-1-MARGIN-HIGH W 7.6.1
08h 01h 26h DAC-1-MARGIN-LOW 15762
09h FFh D5h DAC-1-VOUT-CMP-CONFIG % 7.6.3
0Ah FFh D6h DAC-1-IOUT-MISC-CONFIG 15764
0Bh FFh D7h DAC-1-CMP-MODE-CONFIG 765
0Ch FFh D8h DAC-1-FUNC-CONFIG 5766
0Dh 02h 25h DAC-2-MARGIN-HIGH 4 7.6.1
OEh 02h 26h DAC-2-MARGIN-LOW W 7.6.2
OFh FFh D9h DAC-2-VOUT-CMP-CONFIG 763
10h FFh DAh DAC-2-I0UT-MISC-CONFIG W 7.6.4
11h FFh DBh DAC-2-CMP-MODE-CONFIG 765
12h FFh DCh DAC-2-FUNC-CONFIG % 7.6.6
13h 03h 25h DAC-3-MARGIN-HIGH W 7.6.1
14h 03h 26h DAC-3-MARGIN-LOW W 7.6.2
15h FFh DDh DAC-3-VOUT-CMP-CONFIG 4 7.6.3
16h FFh DEh DAC-3-I0UT-MISC-CONFIG Wi 7.6.4
17h FFh DFh DAC-3-CMP-MODE-CONFIG 1765
18h FFh EOh DAC-3-FUNC-CONFIG % 7.6.6
19h 00h 21h DAC-0-DATA 15 7.6.8
1Ah 01h 21h DAC-1-DATA % 7.6.8
1Bh 02h 21h DAC-2-DATA 15768
1Ch 03h 21h DAC-3-DATA 768
1Fh FFh E3h COMMON-CONFIG % 7.6.9
20h FFh E4h COMMON-TRIGGER 45 7.6.10
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K 7-21. FHFHRLW (continued)

I2C/SPI i}k PMBUS Wik | PMBUS %773l FIRAH =]
21h FFh E5h COMMON-DAC-TRIG 4 7.6.11
22h FFh E6h GENERAL-STATUS 4 7.6.12
23h FFh E7h CMP-STATUS 44 7.6.13
24h FFh E8h GPIO-CONFIG 4 7.6.14
25h FFh E9h DEVICE-MODE-CONFIG 4 7.6.15
26h FFh EAh INTERFACE-CONFIG 44 7.6.16
2Bh FFh EFh SRAM-CONFIG 4 7.6.17
2Ch FFh FOh SRAM-DATA T 7.6.18
40h it FiE DAC-0-DATA-8BIT 4 7.6.19
41h FiEH s DAC-1-DATA-8BIT 44 7.6.19
42h it s DAC-2-DATA-8BIT 4 7.6.19
43h it A 6 A DAC-3-DATA-8BIT T 7.6.19
50h FFh F1h BRDCAST-DATA 4 7.6.20

& A i 00h PMBUS-PAGE 44 7.6.21
K& 00h 01h PMBIS-OP-CMD-0 4 7.6.22
i 01h 01h PMBUS-OP-CMD-1 4 7.6.22
i F 02h 01h PMBUS-OP-CMD-2 % 7.6.22
i 03h 01h PMBUS-OP-CMD-3 44 7.6.22
FiEH B TU 78h PMBUS-CML 44 7.6.23
FiE A i 98h PMBUS-VERSION 44 7.6.24
R 7-22. Vi A 2RBRG

Vi |22 RS oL

X X NGRS

BREL

R R [

SARH

W w EX

A EERIAE

-n ECEE e
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7.6.1 NOP F77s% ( #ilit = 00h ) [E {7 = 0000h]
PMBus T EHihl = FFh , PMBus 27 /255 3 = DOh

& 7-22. NOP %775
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

NOP
R-0Oh

% 7-23. NOP FESFB UL
FOAE 3: 3 % S hr L
15-0  |NOP R 0000h To4AE

7.6.2 DAC-X-MARGIN-HIGH #-772% ( #tht = 01h. 07h. ODh. 13h ) [£E4Z = 0000h]
PMBus T EHihk = 00h. 01h. 02h. 03h , PMBus Z-/732Hl = 25h
& 7-23. DAC-X-MARGIN-HIGH %7£8% (X=0. 1. 2. 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DAC-X-MARGIN-HIGH[11:0] X
DAC-X-MARGIN-HIGHI[9:0]
R/W-0h X-0h

% 7-24. DAC-X-MARGIN-HIGH &7 7 Btiif
R HA g L
15-4 DAC-X-MARGIN-HIGH[11:0] R/W 000h DAC % 8 m A
DAC-X-MARGIN-HIGH[9:0] HORSR I B — I k. MSB £ 3 5.
LR R 5%

DAC63004 : {DAC-X-MARGIN-HIGH[11:0]}
DAC53004 : {DAC-X-MARGIN-HIGHI9:0], X, X}

X = NI &AL
3-0 X X 0 NEESS

7.6.3 DAC-X-MARGIN-LOW & 77-3% ( #itt = 02h. 08h. OEh. 14h ) [£fL = 0000h]
PMBus J{E#ihk = 00h. 01h. 02h. 03h , PMBus &77#3Huit = 26h
& 7-24. DAC-X-MARGIN-LOW #7788 (X =0, 1. 2, 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DAC-X-MARGIN-LOW][11:0] X
DAC-X-MARGIN-LOWI[9:0]
R/W-0h X-0h

# 7-25. DAC-X-MARGIN-LOW £ 175 Z B i BH
UAE 3= E 3| Hhr L
15-4 DAC-X-MARGIN-LOWI[11:0] R/W 000h DAC %y H 4 AR AR A
DAC-X-MARGIN-LOWI[9:0] BT EL B b . MSB £ 3% 5.
1 DL F R 5% -

DAC63004 : {DAC-X-MARGIN-LOW[11:0]}
DAC53004 : {DAC-X-MARGIN-LOW[9:0], X, X}

X = R ENL,
3-0 X X 0 NGRS
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7.6.4 DAC-X-VOUT-CMP-CONFIG %77 #% ( il = 03h. 09h. OFh. 15h ) [&/ = 0000h]
PMBus W E#ihk = FFh , PMBus 2723813k = D1h. D5h. D9h. DDh
& 7-25. DAC-X-VOUT-CMP-CONFIG %% (X=0. 1. 2. 3)

15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
X VOUT-GAIN-X X CMP- | CMP- | CMP-X- | CMP- | CMP-
X-OD- | X-OUT-| HIZ-IN- | X-INV- | X-EN
EN EN DIS EN
X-0h R/W-0h X-0h R/W-0h R/W-0h R/W-0h R/W-0h|R/W-0h
% 7-26. DAC-X-VOUT-CMP-CONFIG & 7£2% Bt B
IVAE o3 ESid) 103 VA
15-13 |X X Oh ANHFERE
12-10  |VOUT-GAIN-X R/W Oh 000 : ¥2i = 1x , VREF 5| il _E (R4 3L i
001 : #4325 = 1x , VDD fE &%
010 : 125 = 1.5x , AEHEE
011 : B35 = 2x , PIEBILHE
100 : #35 = 3x , PIHHEHE
101 : 625 = 4x , EBIEHE
Al - TRk
9-5 X X Oh ANH*ERE
4 |CMP-X-OD-EN R/W 0 0 : 4% OUTx 71 5 B Ay it
1 4% OUTx 31 IHILE Jy b i 8t F 9 FF R4 ( CMP-X-EN =
1 A1 CMP-X-OUT-EN =1)
3 CMP-X-OUT-EN R/W 0 0 : AEptbieastd |, 15 FE
12 ¥4 LA ARy Hh TR BUA ) OUTx 31
2 CMP-X-HIZ-IN-DIS R/W 0 0 : FBx far N LA i BHAT . Fan N\ F R 3 RS2 PR
11 FBx S\ B b B 4 R 28 9% LA A RBE B S\ MR S 55
i LA AR R
1 CMP-X-INV-EN RW 0 0 : 521 s L ad b
10 RE a8
0 CMP-X-EN RIW 0 0 : ZYH LB as it
10 P LA . PR Hh A AL T IR A o A i T R
st
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7.6.5 DAC-X-IOUT-MISC-CONFIG #7%% ( #ilk = 04h. 0Ah. 10h. 16h ) [&E/L = 0000h]
PMBus R E#ihk = FFh , PMBus 2:/Z3%#13 = D2h, D6h. DAh. DEh
& 7-26. DAC-X-IOUT-MISC-CONFIG 2% (X=0. 1. 2. 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X \ IOUT-RANGE-X \ X
X-0h R/W-0h X-0h

% 7-27. DAC-X-IOUT-MISC-CONFIG 277758 Z By Ui B3

A FE et HAhL i BH
15-13  |X X Oh NHZEE
12-9 | IOUT-RANGE-X R/W 0000 0000 : ORAE 2510 A

0001 : ORAZE50uA
0010 : ORA F 1251 A
0011 : OnA £ 2501 A
0100 : ORA £ 24 1A
0101 : ORA F —48uA
0110 : OuA £ 1201 A
0111 : OuA £ -240u A
1000 : 251 A £ +25u A
1001 : =50 1 A & +50 1 A
1010 : =125 A £ +125 1A
1011 : 250 1 A %= +250 1 A
HAh - T2k

80 |X X 000h | RH%E

7.6.6 DAC-X-CMP-MODE-CONFIG #f£3% ( #i3ik = 05h, 0Bh. 11h. 17h ) [£fL = 0000h]
PMBus J{[Hi#lt = FFh , PMBus #1783tk = D3h, D7h. DBh. DFh
& 7-27. DAC-X-CMP-MODE-CONFIG #7%% (X=0. 1. 2, 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X \ CMP-X-MODE \ X
X-0h R/W-0h X-0h

% 7-28. DAC-X-CMP-MODE-CONFIG 274738 B} i BH

fir | & Bl Hhr B
15-12 |X X 00h A% E
11-10  |CMP-X-MODE RW 00 00 : FLiRiF s M) Re
01 : {#ff DAC-X-MARGIN-HIGH #I DAC-X-MARGIN-LOW 2 17
A e IR

10 : B DAC-X-MARGIN-HIGH #1 DAC-X-MARGIN-LOW & 7 %%
W E AT R O E g st

1M B

90 |X X 000h | A%k
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7.6.7 DAC-X-FUNC-CONFIG #77#% ( #ult = 06h. 0Ch. 12h. 18h ) [E4L = 0000h]
PMBus il = FFh , PMBus 2723813 = D4h. D8h. DCh. EOh
& 7-28. DAC-X-FUNC-CONFIG 7% (X=0. 1. 2. 3)

15

14

13 12 1

10

9

8 7 6 5 4

CLR-SEL-X

SYNC-
CONFIG-X

CONFIG-X

BRD-

FUNC-GEN-CONFIG-BLOCK

R/W-0h

R/W-0h

R/W-0h

R/W-0h

% 7-29. DAC-X-FUNC-CONFIG 21758 Bt i B3

A

FE

KA

Rhi

B

15

CLR-SEL-X

R/W

0

0 : ¥ DAC-X &M E EhrE
1 : ¥ DAC-X {5 & P hRE

14

SYNC-CONFIG-X

R/W

0 : DAC-X % Hi7E 5 iy 4 Ja 3 BV 58T
1 : DAC-X ##iti#£ LDAC 5| i T F4F 5k COMMON-TRIGGER #F
1784 ) LDAC A% BN 1 i 535

13

BRD-CONFIG-X

R/W

0 : AFEAI 34 54 DAC-X
1 MR ka2 S 3 DAC-X

F 7-30. LRMEEHAER

F

UNC-GE

N-CONFIG-BLOCK Bt .81

i

TFE

KA

LA

i

12-11

PHASE-SEL-X

R/W

0

00:0°

01:120°
10 : 240°
11 :90°

10-8

FUNC-CONFIG-X

R/W

000 :
001 :
010 :
100 :
111 :

=
i

S AU
1E5Z

SR EE K

Hofh AL

LOG-SLEW-EN-X

RW

0 : JA M

6-4

CODE-STEP-X

R/W

T2t e i) CODE-STEP :

000 :
001
010 :
01
100 :
101
110 :

1M1

1-LSB

1 2-LSB

3-LSB

1 4-LSB

6-LSB

: 8-LSB

16-LSB
32-LSB
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% 7-30. BN : FUNC-GEN-CONFIG-BLOCK Bt ¥t 8] (continued)

bR R

LA

L]

3-0 SLEW-RATE-X R/W

0

T80 SLEW-RATE :
0000 : XF-FAR B my AR FEAIK , Jofedfe. IR AR UG AR
0001 : 4ps/+ ik

0010 : 8us/#Eit

0011 : 12us/H ik

0100 : 18us/ 5k

0101 : 27.04ps/ 3k

0110 : 40.48us/*5ik

0111 : 60.72us/ it

1000 : 91.12us/45 ik

1001 : 136.72us/+

1010 : 239.2us/5 ik

1011 : 418.64ps/4E it

1100 : 732.56ps/+5 i

1101 : 1282us/5 it

1110 : 2563.96ps/5iE

1111 : 5127.92us/#3

F 7-31. SR

F

UNC-GE

N-CONFIG-BLOCK B i B

fir FB KA

LA

B

12-11 PHASE-SEL-X R/W

0

00 :
01 :

0°
120°
10 : 240°
11 :90°

10-8 |FUNC-CONFIG-X R/W

000 : =M

001 : HE ik

010 : JeHEvis
100 : 1E5Z0%

111 ¢ ZE A eR E A ik
Hith - T

7 LOG-SLEW-EN-X R/W

1 )8 X B 4

TEXTHUE 0T, DAC it BL 3.125% #5ik A DAC-X-
MARGIN-LOW /4% % DAC-X-MARGIN-HIGH ft#5 , [ 7k
EIEFESE , F—35=2 (1 +0.03125) Fe bl Haibidt.

ER AR, F—32 (1 - 0.03125) Fe bl 475k,

%4 DAC-X-MARGIN-LOW 3 0 I | 46 \RES 1 TR,

A 4554 (R BNF 18] )] K Y RISE-SLEW-X Fil FALL-SLEW-X 5 X

6-4 RISE-SLEW-X RW

S Bk Rt SLEW-RATE ( DAC-X-MARGIN-LOW % DAC-X-
MARGIN-HIGH ) :

000 : 4ps/Hidk

001 : 12us/*5 ik

010 : 27.04ps/25it

011 : 60.72us/*5 i

100 : 136.72ps/E i

101 : 418.64ps/ ik

110 : 1282us/5 it

111 1 5127.92ps/5 i

3-1 FALL-SLEW-X R/W

A St i) SLEW-RATE ( DAC-X-MARGIN-HIGH % DAC-
X-MARGIN-LOW ) :

000 : 4ps/#idk

001 : 12us/*E ik

010 : 27.04us/b 3t

011 : 60.72ps/ 5k

100 : 136.72us/#5 3k

101 : 418.64us/25 i3t

110 : 1282us/Bit

111 : 5127.92us/5 ik
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% 7-31. W ¥ EBHER : FUNC-GEN-CONFIG-BLOCK Bt 8 (continued)

.

TFE

R

LA

L]

0

X

X

0

AHEE
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7.6.8 DAC-X-DATA #178% ( #ult = 19h. 1Ah. 1Bh. 1Ch ) [E/L = 0000h]
PMBus W E#ilk = 00h. 01h. 02h. 03h , PMBus & 7783Hik = 21h
& 7-29. DAC-X-DATA #7828 (X=0. 1. 2, 3)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC-X-DATA[11:0] X
DAC-X-DATA[9:0]
R/W-0h X-0h

%% 7-32. DAC-X-DATA H 88+

AL FB e i HhL L]
15-4 | DAC-X-DATA[11:0] RIW 000h DAC % H 5
DAC-X-DATA[9:0] B SR A B g . MSB A X3 . MSB x5, fHHLLT
REXFFF

DAC63004 : {DAC-X-DATA[11:0]}
DAC53004 : {DAC-X-DATA[9:0], X, X}
X =T H# g

30 |X X oh e

7.6.9 COMMON-CONFIG #7758 ( #i3tk = 1Fh ) [E £ = OFFFh]
PMBus T EHihk = FFh , PMBus 37 /£52 3k = E3h
& 7-30. COMMON-CONFIG %775

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
WIN- DEV- EE-READ- | EN-INT- VOUT-PDN-3 | IOUT- | VOUT-PDN-2 | IOUT- | VOUT-PDN-1 I0UT- VOUT-PDN-0 I0UT-
LATCH-| LOCK ADDR REF PDN-3 PDN-2 PDN-1 PDN-0
EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-11b R/W-1b R/W-11b R/W-1b R/W-11b R/W-1b R/W-11b R/W-1b

% 7-33. COMMON-CONFIG #1758

fr | TR XA Hhi i

15 |WIN-LATCH-EN RW 0 0 : ARBfE w1 ELA A i
1 BUFE O LB

14 |DEV-LOCK RW 0 0 : WIFARBUE

1 BEBUE  BFRBUEITE R A . ZORILAIE BN O (R
), TGS N COMMON-TRIGGER 27472311
DEV-UNLOCK £t , #8J5 i DEV-LOCK fz5 A\ 0,

13 EE-READ-ADDR R/W 0 0 : R fig e Bl Be o2 T Hhhi: 0x00 4b
1 R A A LU B A T ik 0x01 4b
12 EN-INT-REF R/W 0 0 : ZEH AL
1 AR, R AR i v E AT, AT E L
7o
11-10. | VOUT-PDN-X R/W 1" 00 : ;¥ VOUT-X JinH
8-7. 5-4. 01 : ¥ VOUT-X Wit 3@t 10K Q ZEH: % AGND
2-1 10 : f VOUT-X e JFid@ik 100K Q iEH:E AGND
11 1K VOUT-X Wi il i miBR A4 22 AGND
9. 6. 3. |IOUT-PDN-X RW 1 0 : N IOUT-X JinH,
0 1% IOUT-X e,
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7.6.10 COMMON-TRIGGER #77#% ( #uht = 20h ) [E1L = 0000h]

PMBus T EHihl = FFh , PMBus 27 /£55Hlk = E4h

& 7-31. COMMON-TRIGGER 775

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DEV-UNLOCK HE LDAC CLR X FAULT-| PROTECT READ- NVM- NVM-
DUMP ONE- PROG | RELOAD
TRIG
R/W-0h R/W-0h R/W-0h R/W-0h X-Oh R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
% 7-34. COMMON-TRIGGER 2758 7B i BH
B | PR K R BB
15-12 DEV-UNLOCK R/W 0000 0101 : S¥FB
Hfth - R
M-8 |=® W 0000 1010 : filk POR S fir. hhr & EATH AL,
Hofth : R
7 LDAC R/W 0 0 : Afii/z LDAC #:4E.
1 : {5 DAC-X-FUNC-CONFIG 21788 1 AH M A SYNC-
CONFIG-X firg 1, Mifi% LDAC #efE. W2 EA7ER.
6 CLR R/W 0 0 : DAC A8 F% AN 2 52
1 : DAC Zif7 a5 M i AR 3l DAC-X-FUNC-CONFIG %547 88 FP A B
] CLR-SEL-X 17 % & N EAMS s A [aHS . b & HATE .
X X TH % &
FAULT-DUMP R/W 0 : A R T it
1 RS I £ EAT AL
3 PROTECT R/W 0 0 : Afii)c PROTECT Ihfig
1: itk PROTECT Ihfig. A HATHE AL
2 READ-ONE-TRIG R/W 0 0 Afih e e 4 it 152 HY
11 EELNVM 7T S A A 2 E 7B
1 NVM-PROG R/W 0 0 : Ak NVM 5 A
1 il NVM SN, R4 EAT S A
0 NVM-RELOAD R/W 0 0 : ANz NVM N4
1 B HEE A NVM T FE IR E %17 B2t . Ry & B AT S0
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7.6.11 COMMON-DAC-TRIG #7735 ( #ihik: = 21h ) [Efz = 0000h]
PMBus W E#ht = FFh , PMBus 7388t = E5h

& 7-32. COMMON-DAC-TRIG &f73%
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

RESET- | TRIG- TRIG- | START- |RESET-| TRIG- | TRIG- | START- |RESET-| TRIG- | TRIG- | START- | RESET-| TRIG- | TRIG- | START-
CMP- MAR- MAR- | FUNC-0 | CMP- | MAR- | MAR- |FUNC-1| CMP- | MAR- | MAR- |FUNC-2| CMP- | MAR- | MAR- |FUNC-3
FLAG-0 | LO-0 HI-0 FLAG-1| LO-1 HI-1 FLAG-2| LO-2 HI-2 FLAG-2| LO-3 HI-3

W-0h W-0h W-0h  R/W-Oh  W-0h W-0h W-0h R/W-0h W-0h W-0h W-0h R/W-0h  W-0h W-0h W-0h  R/W-0h

% 7-35. COMMON-DAC-TRIG 1732 FE i BH

A FB KA Hho i B
15. 11. |RESET-CMP-FLAG-X w 0 0 : BIAFELBLA i A R
7.3 1 BT LR O L s i . dbAr 2 BATE AT,
14, 10. |TRIG-MAR-LO-X W 0 0: INH*JE
6. 2 1 ORI 4. Ml BAT R AL
13. 9. |TRIG-MAR-HI-X W 0 0: INH*JE
5. 1 1 RS A, A AT E L.
12, 8. |START-FUNC-X R/W 0 0 : fF1ERREA K
4. 0 1 : i#% DAC-X-FUNC-CONFIG 7577 %5 H #) FUNC-GEN-
CONFIG-X U o H0 A it -
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7.6.12 GENERAL-STATUS #77#% ( #ilik = 22h ) [/ = 00h. DEVICE-ID. VERSION-ID]

PMBus Wbl = FFh , PMBus /7233t = E6h
& 7-33. GENERAL-STATUS &77%

15 14 13 12 1" 10 9 8 7 6 5| 4 3 2 1 0
NVM- NVM- X DAC-3- | DAC-2- | DAC-1- | DAC-0- X DEVICE-ID VERSION-ID
CRC- CRC- BUSY BUSY BUSY BUSY

FAIL-INT | FAIL-
USER
R-0h R-0h R-0h R-0h R-0h R-0h R-0h X-0h R R-0h
% 7-36. GENERAL-STATUS & 1258 B
A FE i HhL PiEA
15 NVM-CRC-FAIL-INT R 0 o OTP #E CRC £
D Ron OTP kR M. WAE A T i LA e
EillkDﬁ&[ﬁﬁuﬂf%ﬁﬁtﬂi%‘ﬁt%?&o
14 NVM-CRC-FAIL-USER R 0 o NVM Jn# =& CRC 4%
D 8 NVM kb, a8 E ORI, %
%%#Fﬁ:ifwf‘L%*&i%%#?%}%ﬁﬁﬁﬁfﬁwﬁD R
NVM AT SR LASRAG SR GRIRAS o BRI S A v {of 2%
A3 B LE I B R S
13 X R ENEED
12 DAC-3-BUSY R 0 : DAC-3 JEiE Al 552 fir 4
1 : DAC-3 HiB R4
11 DAC-2-BUSY R 0 0 : DAC-2 JBiE Al % i 4
1 : DAC-2 @i A T4
10 DAC-1-BUSY R 0 0 : DAC-1 JBIE [ 2 Mm%
1: DAC-1 BIHEAREZ G4
9 DAC-0-BUSY R 0 0 : DAC-0 Jfis Al 32 i &
1 : DAC-0 BN EZ M4
8 X R 0 NEETD
7-2 DEVICE-ID R DAC53004 : 05h Py e
DAC63004 : 04h
1-0 VERSION-ID R 00 FRAFR R
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7.6.13 CMP-STATUS # #7588 ( #uik = 23h ) [E42 = 0000h]

PMBus T EHihl = FFh , PMBus 27 /£55Hk = E7h

& 7-34. CMP-STATUS 2175

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
X PROTECT- | WIN- | WIN- | WIN- | WIN- | CMP- | CMP- | CMP- | CMP-
FLAG CMP-3 |CMP-2 | CMP-1 |CMP-0 | FLAG- | FLAG- | FLAG- | FLAG-
3 2 1 0
X-0h R-0h R-Oh  R-Oh R-0h R-Oh R-Oh R-Oh R-Oh R-Oh

% 7-37. CMP-STATUS HERFRILH

L |F& R Hhi L]
159 |X X A E
8 PROTECT-FLAG R 0 : PROTECT #fEA £ flA .
1 : PROTECT g 258 ERIEAEHEAT P o iU i A9 0.
7. 6. 5. |WIN-CMP-X R 0 R B A RIEIE R % O LA . S COMMON-CONFIG
4 A7) WINDOW-LATCH-EN % R 47 BRI 8147 -
3. 2. 1. |CMP-FLAG-X R 0 SR AR LI B R4 AR 2 1 o
0

7.6.14 GPIO-CONFIG #7752 ( Hult = 24h ) [££L = 0000h]

PMBus T EHihl = FFh , PMBus /25241 = E8h

& 7-35. GPIO-CONFIG 175+

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GF-EN | DEEP- |GPO-EN GPO-CONFIG GPI-CH-SEL GPI-CONFIG GPI-EN
SLEEP-
EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

% 7-38. GPIO-CONFIG 2732 7Bt it B

A FB HA =LA PiBg
15 GF-EN R/W 0 0 : N GP i N T HUIER 5. Sbik B T HR At TE PR o
1: 8 GP M N B TR A% . I B £ 5 NBUMNOIEIRIER |
BT R,
14 DEEP-SLEEP-EN RIW 0 0 : 2% FH R P B R AS X
1: N GP N8 P R AR A5 X,
13 GPO-EN R/W 0 0 : 2511 GPIO 51 A i B X
1: 2 GPIO 3| By % e it
12-9  |GPO-CONFIG R/W 0000 STATUS ZiEEIR%E . GPIO 5] JHIML 2 LL R 2 A7 as hrAF A%

0001 : NVM-BUSY
0100 : DAC-0-BUSY
0101 : DAC-1-BUSY
0110 : DAC-2-BUSY
0111 : DAC-3-BUSY
1000 : WIN-CMP-0
1001 : WIN-CMP-1
1010 : WIN-CMP-2
1011 : WIN-CMP-3

oAt - ok
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# 7-38. GPIO-CONFIG #1723 7Bt # (continued)

A FB R LA L

8-5 |GPI-CH-SEL RW 0000 FEAMLXT R —A> DAC i@ili. Ob FoR £484 , i 1b 2R 2o
GPI-CH-SEL[0] : jiii 0
GPI-CH-SEL[1] : ifiii 1
GPI-CH-SEL[2] : il 2
GPI-CH-SEL[3] : i#iH 3
A 1 24 GPI-CH-SEL 3y 0101 B | @id 0 FL@iE 2 ¥k A |
@I 1 FUEIE 3 B .

4-1 GPI-CONFIG R/W 0000 GPIO SIMEIANELE . AR BERANRIE Lislr. $5E TEiEmn
B G T GPI-CH-SEL i iyl ik #% -
0000 : DEEP-SLEEP ( 47 ) . GPIO T R IR il R VA HENR A
3, GPIO T #5118 H R P B AR B 2
0010 : FAULT-DUMP ( 45 ) . GPIO F [ & it i |
GPIO =1 HH AT
0011 : IOUT FHUNHL (($5E TiliE ) . GPIO FRE# il Wreg |
GPIO bRl R
0100 : VOUT LHY/ FHL (e THliE ) o firth 513848 VOUT-
PDN-X & Ei# 1T E. GPIO Tl , GPIO FAifilk
pIIEE
0101 : PROTECT #i\ ( 4% ) - GPIO FR#yfi PROTECT 1)
BEAERL , GPIO =1 BB AEfIEm .
0111 : CLR#IN (4% ) . GPIO =0 {ff CLR Thfig4 %k , GPIO =
1 A AT o
1000 : LDAC #i\ (4% Tili# ) . GPIO F4#ifi LDAC Zhiig
4%, GPIO = 1 BT . AN BIERE SYNC-
CONFIG-X #l GPI-CH-SEL.
1001 : JE SRS IR BCE R (K 5E TlIE ) . GPIO R Rk
AR GPIO LI 46 eh B2 ko
1010 : fl R M EMIK (FFE THEE ) - GPIO T REW il k6 %
fiko GPIO by fil & 48 % i o
1011 : RESET 4\ ( 4J5 ) . GPIO 3|t F i RESET 3
e ik, RESET fiADLAZE— Mkt GPIO FFHHE{E# B H
i, RESET FLELAMIER NVM F. BN | Z3 B SER
A EERR
1100 : NVM {547 (42J7 ) « GPIO TS i NVM Zife.
GPIO EFHHYFHIE NVM e
1101 : ZFAE9smat e (£ ) - GPIO RIS RO VF T B 27 (7 A
St GPIO EFHFBHIAR A 25 A7 25 W T8, {HidsT 12C 5L SP1 5
A DEV-UNLOCK FEtfliixt 12C 5\ RESET FEtf4h.
HAth - ASaTH

0 GPI-EN R/W 0 0 : ZXM1 GPIO 3|l A
1: JEF GPIO 51 A
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7.6.15 DEVICE-MODE-CONFIG ##7% ( itk = 25h ) [E£r = 0000h]
PMBus T EHihl = FFh , PMBus 27 /£55Hk = E9h
| 7-36. DEVICE-MODE-CONFIG 2775

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESERVED DIS- iyt PROTECT- iyt X
MODE-IN CONFIG
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h X-0h
% 7-39. DEVICE-MODE-CONFIG {758 Z B i BH
AR % Hhr L
15-14 | {7 R/W 00 Y% 5 X\ 0b00
13 DIS-MODE-IN R/W 0 A N 1 PLSEER I FE .
12-10 | {55 RW 0 4% 5 X\ 0b000
9-8 PROTECT-CONFIG R/W 00 00 : Y3 i BEAS W AR ( TEfE R )
01 : VI EIERETE NVM thft) DAC 1RFD ( ot ) | SAJ5 b))
T2 FEL A5 1 P e
10 : AR IRARED | SR 5 H 4535 L2 7 i ot
1M SO ENTD | SRJR DI B0 B AS T
7-5 ] R/W 0 IRZ 5 N\ 0b000
4-0 X R/W 00h NG EF

7.6.16 INTERFACE-CONFIG #4758 ( Hutk = 26h ) [z = 0000h]
& 7-37. INTERFACE-CONFIG 75

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
TIMEOUT- X EN-PMBUS X FSDO- | X | SDO-
EN EN EN
X-0h R/W-0h X-0h R/W-0h X-0h R/W-0h X-Oh R/W-Oh
% 7-40. INTERFACE-CONFIG & 7758 Bt Ui B5
fir FE el Hhr BEBA
15-13  |X X Oh RH &
12 |TIMEOUT-EN RIW 0 0 : 2 12C famt
1: BH 12C B
119 |[X X Oh A
8 EN-PMBUS R/W 0 0 : 2 PMBus
1: J5H PMBus
73 |X X 00h FH%E
2 FSDO-EN R/W 0 0 : Z Rk SDO
1: JAHE SDO
1 X X NGRS
0 SDO-EN RW 0 : #%H SDO
1 : 7E GPIO 3} L J5 il SDO
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7.6.17 SRAM-CONFIG #77#8 ( #ihk = 2Bh ) [E 4L = 0000h]
PMBus T EHihl = FFh , PMBus 27 /255 3l = EFh
& 7-38. SRAM-CONFIG & {73

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X \ SRAM-ADDR
X-0h R/W-0h

% 7-41. SRAM-CONFIG &R

AL FB e i HhL L]
15-8  |X X Oh NEET
7-0 SRAM-ADDR RIW Oh 8 fiz. SRAM Hiulil. 5 A S5 77 4% 7 B He B8 R RE 5 [
SRAM Hiuhl. ththbk 25785 N SRAM J& A BhisE .

7.6.18 SRAM-DATA #7738} ( Hulik = 2Ch ) [z = 0000h]
PMBus T EHihl = FFh , PMBus &723%H14k = FOh
& 7-39. SRAM-DATA &%

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

SRAM-DATA

R/W-0h

% 7-42. SRAM-DATA &5 B8

fir | FE RA R L

15-0 SRAM-ADDR R/W Oh 16 £z SRAM ¥ . IHdE25 N SRAM-CONFIG #1723 L &
1y g1k B Z R S
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7.6.19 DAC-X-DATA-8BIT 7% ( #iht = 40h. 41h. 42h. 43h ) [EfL = 0000h]
PMBus b = RNi&EH , PMBus SFas#ibk = X&EH
& 7-40. DAC-X-DATA-8BIT 7758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAC-X-DATA-8BIT[7:0] \ X
R/W-0h X-0h

% 7-43. DAC-X-DATA-8BIT 1752 B i BH

A FE et gL A i BH

15-8 DAC-X-DATA-8BIT[7:0] RW 00h FLR A ) 8 A8t . AR ARLE 12C ARl R mT $ At B b 10 3 sk
R, B R B kR R

70 |X X 00h ST

7.6.20 BRDCAST-DATA #778% ( btk = 50h ) [Z 4L = 0000h]
PMBus J{[m#tht = FFh , PMBus /7334t = F1h

& 7-41. BRDCAST-DATA &7

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BRDCAST-DATA[11:0] X
BRDCAST-DATA[9:0]
R/W-0h X-0h

% 7-44. BRDCAST-DATA S775L 7B Ui BA
o |FR HA Hhr VL
15-4 BRDCAST-DATA[11:0] R/W 000h FAT# DAC BB R #EChY
BRDCAST-DATA[9:0] AR A EE kg . MSB 2%t 5%. {8 LA R X 5% ¢
DAC63004 : {BRDCAST-DATA[11:0]}
DAC53004 : {BRDCAST-DATA[9:0], X, X}
X = % h
WAV Sof A B i 1 i e DAC-X-FUNC-CONFIG 27172871 i) BRD-
CONFIG-X {7
3-0 X X Oh N ES

7.6.21 PMBUS-PAGE % 774% [E £z = 0300h]
PMBus T E#hE = X , PMBus &7 25k = 00h
& 7-42. PMBUS-PAGE 27758

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMBUS-PAGE ‘ X
R/W-03h X-00h

% 7-45. PMBUS_OPERATION #7282 7 Bt i B

LA FB RA =LA P18
15-8  |PMBUS-PAGE RW 03h % 7-21 PHEER 8 7 PMBus I it bt .
7-0 X X 00h ANE]H
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7.6.22 PMBUS-OP-CMD-X #7725 [E4L = 0000h]
PMBus W E#iht = 00h. 01h. 02h. 03h , PMBus &£ #iik = 01h
& 7-43. PMBUS-OP-CMD-X %/£2% (X=0. 1. 2. 3)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PMBUS-OPERATION-CMD-X ‘ X
R/W-00h X-00h

= 7-46. PMBUS-OP-CMD-X 271788 Bt i B

A FE et gL A i BH

15-8 PMBUS-OPERATION-CMD-X R/W 00h PMBus #/E#4 :
00h : %M
80h : #TJF

Adh : #BJE T, DAC % 4 % 7 2 DAC-X-MARGIN-HIGH 4#Y
94h : #JEZA% , DAC i K £ DAC-X-MARGIN-LOW %

7-0 X X 00h An] H

7.6.23 PMBUS-CML % 7%3% [E /I = 0000h]
PMBus W E#hE = X , PMBus & 7725k = 78h
& 7-44. PMBUS-CML 27753

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X ‘ CML ‘ X ‘ A5E
X-00h RW-0h  X-Oh X-00h

% 7-47. PMBUS-CML &7 5ZB i H

fr | FB *A g B
15-10  |X X 00h A5 E
9 CML RIW 0 0 : JoimfE i

1 : PMBus {5 8% : 5 AR SR 5 A\
fir A b DL R TE RN 32 SRR IR 5 SbAEE B 1 R AL

LHTER. TR

8 X X Oh NG EF S

70 |X X 00h FSOn ]

7.6.24 PMBUS-VERSION #7758 [E/r = 2200h]
PMBus T EHihl = X , PMBus Z7£8s#hl = 98h
& 7-45. PMBUS-VERSION %7758

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PMBUS-VERSION \ X

R-22h X-00h

% 7-48. PMBUS-VERSION 27758 % B i BH

A & 3213 Byl HhL i B
15-8 PMBUS-VERSION R 22h PMBus iR A
7-0 X X 00h A H
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8 L AL

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

DACx3004 2 PUifE 2% vh sl A4 . B s n HH R LY G HE & B DAC , B8 — A~ NVM R v, R
W 3mm x 3mm %, ERERHERT  BEAEIER OUTx 1 FBx 5| iR . &t |, K FBx
Gl R AR EBOIRS . FBx 5ITE L 28 # 0 R FIESI N . RS EREEEIE T |, SRS VDD, AT
RIS s BRAS  H k RE , FAR Edy PR 2 VREF 5| %824 VDD, Wi VDD 78 KWk & FRR S,

T/ AGND it #E 100k Q FHFHES , DAME IEARN VDD Wik 7. B Bordm 2o HRG X L] ik
i F AN b e B 2% . 76 b A BEAS N )42 TP, JF HL B VDD 19T, S e Bie B . 7 12C AT

SRS 12C Huhbry |, BN % e F bk, wTCUE H 12C #BR DL (RAR (e . SPI AR ERIN A 3 ki, 1
NVM = GPIO 5| JIECE >y SDO nJ LASZHL SPI Bl Thfg . [RIEA=N  SPI B8 i b 5 NAR T e 12

BB, Wik DAC f i W B AR BEAS . T AS [F] 0 W7 B s Bl 2 o g iC & . DAC @ IE I v] LA
T NVM HZeF2f1 DAC AR5 FH.

8.2 LRI

PSS BRI Y L T L R B B R R AR e o R R Tl PR 5 R IR 4 - v
VREEOEAR B CLREAT B OGN H S Y, B0 X T A B i (LR AT SR o (R P A e 4% (LDO) ML/ ELL e He s 55
ALY R B E TR BT A, TR E TR . RS R DAC R RIS A AT DA T A I
Pt . 18 8-1 R 7] DACx3004 (TSR HLE (SMPS) # il FLK o FLYETH B 1Y) ML 2 1 P 4700 15 e 4%
AR5 A AT R A R R

VDD
10 kQ
[ A S E—
0.1uF T VREF CAP T 1.5 uF
- LDO -
L —
VinO~ N PH ? O Vour | '] Internal
BOOT L ] w\—| NVM
SMPS / LDO —C’ F« TCL % R, Reference
8 R
o VFe y vouT/| | pAc || bAc
oD SENSE MWV 10UT || REG [| BUF SCL/SYNC
L Rz Rs 3
VOUT/ || DAC [ | DAC @
= f AN o1 M rea [ BUF £ SDA/SCLK
=S
= — = ’\/T/B\, vout/] [ pAc | [pac = A0/SDI
Power-supply: 0 - 3 10UT || REG || BUF =
T R a PROTECT
3 vouT/ || bAC | | DAC
L T MWV IoUT [| REG || BUF
Logic DACx3004
LAGND
& 8-1. LR EMFT
8.2.1 ItER
x 81. Wit
23 B
IR AR AR 3.3V
AR MR E (VeR) 0.6V
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% 8-1. &S % (continued)
£ 1

e +10% ( B 2.97V = 3.63V )
DAC i th ¥ [ 1.8V
L Ry I Ry HIAFRR LI 100pA

8.2.2 4N IHEE

DACx3004 HA @ HAS Wi , £ BN E IR |, BRAEEH NVM X8 fFE T4t . 4 DAC frth i
LA i Ry MHRAE , SMPS W 3.3V HAsHE i Bk . ZAE DAC I BA M R RIARFR &1
Tl a RS Veg MHFERHH (B 0.6V ) o BCECE PTHRREDELE AR | A BHRtREd Ry. Ry Mit&E 70
ﬁDT : (VOUT - VFB)/ 1OOHA =27kQ .

HTE] £10% MR RERRREER A | DAC L A0RIT Ry WRIKSRARBEEIAN Fif . 7B E DAC (Imarai)
R 12pA (FEFI 7S 10 75 )

Vourt X (1 + MARGIN) — Vgg
IMARGIN = Ry — INOMINAL (10)

Hr

hd IMARGIN %ﬂ%ﬁ DAC EZEE DAC Fiﬁ%’ﬁ"%%{ﬁio
* MARGIN & FH 7 Lt BEAERFR L 100,
* InomINAL A2 Ry AT Ry HIARFRHLIA -

T Ry WIME , TGNl E DAC Hthya i | JFf ORal S AQURD HeIa A LA BAE | DA RAE LM X b 22 421
7. 20mV ) DAC % th{E AR/ it 2 — Iz 2% BN E |, [ (1.8V - 0.6V - 20mV = 1.18V) {E & K4
o 24 DAC %l 20mV i, BLJEAS N R , 124 DAC il 1.18V i, BLJRAS N EMK. HHHASH Ry 1)
fE5 48.3kQ (MR 7HER 11 715 ) o EPEbriE B PEAE A% DAC 4. 3%E#E Ry =47k Q B, ] DAC #/% &
fRE54 1.164V |, 1fii DAC # £ RARTS K 36mV.

[Vpac = Vel
Ry = —TF———"— 11
3 IMARGIN (1)

24 DACx3004 & T Hiikn it | LT P BRI Rs. K DAC M E N - 25pA & +25pA L idr 7
, HEIE Y% E DAC RIS LASEEL £12uA IS & HL

DACx3004 AA¥HARIRE , T UUE I FRIEM I . ARt Z AP0 e 1S 777.6.7 , TH#E
Hr e BHAMER .

#i

DACx3004 ] DAC-X-MARGIN-HIGH 7717 #3185 5 25 5 H Ab B0 45 2 e 5. [JFE , DACx3004
H1¥] DAC-X-MARGIN-LOW 7717258 2 5 B Y fn th b B0 #5478 (8L o
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N2 T T ha A R N I A O AR

//SYNTAX: WRITE <REGISTER NAME (Hex code)>, <MSB DATA>, <LSB DATA>

//Write DAC code for nominal output (repeat for all DAC channels)

//For a 1.8-V output range, the 10-bit hex code for 0.6 V is 0x155.With 16-bit left alignment, this
becomes 0x5540

WRITE DAC_DATA (0x19), 0x55, 0x40

//Power-up voltage output on all channels, enables internal reference WRITE COMMON-CONFIG(0x1F),
0x12, 0x49

//Set channel 0 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-0-VOUT-CMP-CONFIG(0x3), 0x08, 0x00

//Set channel 1 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-1-VOUT-CMP-CONFIG (0x9), 0x08, 0x00

//Set channel 2 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-2-VOUT-CMP-CONFIG (0xF), 0x08, 0x00

//Set channel 3 gain setting to 1.5x internal reference (1.8 V)

WRITE DAC-3-VOUT-CMP-CONFIG(0x15), 0x08, 0x00

//Configure GPI for Margin-High, Low trigger for all channels

WRITE GPIO-CONFIG (0x24), 0x01, OxF5

//Set slew rate and code step (repeat for all channels)

//CODE_STEP: 2 LsSB, SLEW _RATE: 60.72 us/step

WRITE DAC-0-FUNC-CONFIG (0x06), 0x00, 0x17

//Write DAC margin high code (repeat for all channels)

//For a 1.8-V output range, the 10-bit hex code for 1.164 V is 0x296.With 16-bit left alignment,
this becomes 0xA540

WRITE DAC-0-MARGIN-HIGH (0x01), OxA5, 0x40

//Write DAC margin low code (repeat for all channels)

//For a 1.8-V output range, the 10-bit hex code for 36 mV is Ox14.With 16-bit left alignment, this
becomes 0x0500

WRITE DAC-0-MARGIN-LOW (0x02), 0x05, 0x00

//Save settings to NVM

WRITE COMMON-TRIGGER (0x20), 0x00, 0x02

8.2.3 MF £k
4 4
36 36
28 2.8
< 24 S 24
‘g —— Power Supply Output ER —— Power Supply Output
a ? — DAC Output 2 — DAC Output
= =1
O 16 o 16
1.2 1.2
0.8 0.8
0.4 0.4
0 0
0 0002 0004 0006 0008 001 0012 0.014 0  0.002 0004 0006 0008 001 0012 0014
Time (s) Time (s)
K 8-2. UM E R Al 8-3. HYFEM K
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9 HLYRFHREIN

DACX3004 ¥ 81 AN 75 B4 52 (0 FL U P o I B B0 75 B AN L Vppo U2, RIRfRAE VDD 2 J5 Hiingh i
JEHEE. Vpp SUMRAEF 0.1uF :REE 2532, CAP 3| IRAH 41 1.5uF [55 1 d 7852,

10 A J&

10.1 fi R f5 5

DACx3004 5| FIFC BRI . B AT AR 51 B0 O BB AT SRy o O 1 RIS 5 52 381k, FR e MRt 2k
DI IR AR AR A B AR BT S I .

10.2 Layout Example

VREF Puilup
Resistor

VDD
Decoupling
Capacitor

GND LDO Bypass
Capacitor

VREF Bypass
Capacitor
DACx3004

GPIO/SDO
SDA/SCLK

VIO VIO

& 10-1. Layout Example

Note: The ground and power planes have been omitted for clarity. Connect the thermal pad to ground.
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11 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

11.1 WO BB A

FERSCCRY B, T SNE ti.com LIRS SO . s i A AT M |, B RTRE R FRIOT A B R
ML, AORHE RIS S I E B BT SR RS BT SR id K.

11.2 TREEIR

TIE2E™ HFitize TRMMNEESEZR , THENEFRFEENE., LLEIFMESAR Y. SRIEM
Zrale o 5 U n) R R4S I AR I PR A A B

BERMI N A B TIERE “TRIEREEY R4t XN EIAME TI HEARME , HFEA—E R TI WS 1S3
TIH) (ERHZEHRD -

11.3 Trademarks

PMBus™ is a trademark of SMIF, Inc..
TI E2E™ is a trademark of Texas Instruments.

FIT A RAREI N % B I & I 7
11.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.5 RiER
Tl Rifi#k RARIERS IR T ARG 17 BRI 18 A1 o

12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

rderable Device tatus ackage e Package Pins Package co Plan ead finis eak Tem em evice Markin amples
Orderable Devi S Package Type Package Pi Packag Eco PI Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Sampl
@ Drawing Qty @ Ball material ® (415)
(6)

DAC53004RTER ACTIVE WQFN RTE 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 D53004
DACS53004RTET ACTIVE WQFN RTE 16 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 D53004
DAC63004RTER ACTIVE WQFN RTE 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 D63004
DAC63004RTET ACTIVE WQFN RTE 16 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 D63004

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may

reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two

lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DAC53004RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
DAC53004RTET WQFN RTE 16 250 180.0 12.4 33 3.3 11 8.0 12.0 Q2
DAC63004RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
DAC63004RTET WQFN RTE 16 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DAC53004RTER WQFN RTE 16 3000 367.0 367.0 35.0
DAC53004RTET WQFN RTE 16 250 210.0 185.0 35.0
DACG63004RTER WQFN RTE 16 3000 367.0 367.0 35.0
DAC63004RTET WQFN RTE 16 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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